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R . Ay . ¢ * .
The pursuit-of ''a vigorous research and d\evelopment program to provide renew-

PN

L4

[

«

able and other resources to meet U.S. energy needs in the next century” is-an
important objective of President Carter's National Energy Plan. A highly educated
and motivated .pool of engineers and scientists must ‘be available *for energy
research and development if this objective is to be achieved. ‘ ’

- The present report provides, for the first time, information about the number and
characteristics of doctoral level engineers and scientists in primarily energy-related
activities. These data for the year 19 Swill become part of the data base for a.
program of continuing studies on the emplpyment and utilization of all scientists
and engineérs involved jn ehefgy-related, actjvities. Information from these studies
will help indicate the actions netessary to ensuye that adequate numbers of quali-
fied doctoral tevel scientists and engine('grs re favailable when needed to develop
the nation's energy respurces and technologies. ' . ’

. . . (
Special-recognition goes to Larry M. Blaif, Oak Ridge Assogiated Universities;

- who is responsible for the analysis and preparation of this report; and to the

.

O

ERIC

Aruitoxt provided by Eic:

Natibnal,Acadé‘, of Sciences—National Research Council for their assistance in’_
‘data tabulations.” ' . e : e .
B ‘:. L. hd .

‘Norman Seltzer, Direktor
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HIGI;ILIGHTS —_ ENERGY-RELATED DOCTORAL SCIENTISTS AND ENGINEERS 1975

Nearly 8 percent (20,850 ot 263,000) of the employed doctoraI scientists’ and
. engineers in the United State® in 1975 indicated they spent a significant portlon
of their professional time in energy- and fuel-related actuvutles

Among the doctoraI engineers and the earth, environment, and marine scientists,
22 percent and 20. percent, respectively, were energy—related

Ameong the doctéral physical scientists, 12 percent were energy-related, but
among doctoral life, social, and other scientists, only 2 peroént were energy-
related. - . \\

Energy—Related and Total Doc 'fral Employment - '

Degree Specialties and Employment Fields S

Almost 80 percent of the energy-related scientists and englneers had doctorate
degree specialties in engineeririg or physical science compared with. approm-
mately 40 percent of all doctoral scientists and engineers.

- Seventy-three percent of the energy-related doctorates were working as either '

engineers or physical scientists compared withginly 35 percent of the total
doctoral population working as engineers or physical scuentﬁ;s N

High proportions of doctoral scientists and engineers employed in the following
fields were engaged in energy-related activities: plasma physics (62 percent),

) 'tnermodynamlcs and mateérial properties chemistry (45 percent), geophysics
(44 percent), applied. geology. (42percent) nuclear engineering (68 percent), fuel
technology/petroleum englneerlng (84 percent), and mining englneerlng (60
percent) . - N v

. Fleld Swltchlng : ' _ .

*

Both the total. populatlon of doctorates and the energy-related popuIat|on re-.

ported that about four out of five individuals were workung in the same empon-

“ment field as their degree specialty.

Among the various degre% speclaltles however, differences existed between .

the energy-related.population and the total doctoral population in thé percentage

working in the corresponding employment fields. For example, 89 percent of

the energy-related popuIat|on who earnét! their doctoral degree in engineering
. were employed as enguneers compared with 84 percent of all doctorates; 65
_percerit of the energy~related population who earned their doctoral degree in
mathematics were emponed as mathematicians compared with 86 percent for aII
doctorates. ‘

Prlmary WOrk Actlvlty
- Forty-five percent o4 the energy-related population reported reséarch or develop-

ment as their primary work activity versis 32 percent of all doctoral scientists.

~"and engineers. n’ . '

Thlrty percent of ‘the energy-related popuIatlon. reported management or ad-
m|n|strat|on as their primary work activity versus’ 20 percent of aII doctoral
scientists and engineers: °

‘Ten percent of the energy-felated popuIatudn reported teaching as their pr|mary
work actuvuty ‘versus 36 percent of all doctoraI sclentlsts and englneers

Type of Employers
" Among the energy-related populatlon 56 percent worked in business or industry

and 28 percent worked in educatlonal |nst|tut|ons in the total doctoral popuIa-

L 4
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/e .
tion, 25 percent worked in business or |ndustry and 58 percent vg,orked in educa-
t|ona| institutions. - . ' v

Geograp ic. Locatlon of Employment L S s, T
N . _ The Southwest, Mountain, and Pacific reguons had reIatlver more employment
o ' - {40 percent) of the energy-related doctoral scientists and engineers than of the
T total population of doctoral scientists and engineers (28 percent). California had
; : the ost energy-related doctoral scientists and engineers with 3000 (14 percent),

o ., Texaswas second wuth 1890 (9 percent) R

{ : -
' o Salarjes ?! ' DR - ,
* ' - The median  salary for all energy-related doctorates was 12 percent, Higher than
o, . thé median’ salary for all .doctoral scientists and engineers ($25 $00° versus
S, o $2! ,100). Median salaries were hlgher for energy- related doctorates in aII em-’
: plo

.

~ y

nent fields exceptcnvnl engmeerung o . o

+ -« US. Government Support o R .

, Forty-s ven percent of the energy-reIated doctorates’ recelved u.S. government
.o _ o " support'\versus 43' percent for all doctoraI scientists and epglneers

. Twenty-four percent of the energy-related doctorates recélved support from the;
- ~ Energy Research and DeveIopment Administration (ERDA) compared with 4
, v percentin the total popuIatlon of doctoral scientists and engineers. The National
- ' *Science Foundation provided support to 8 percent -and' the Department of
. Defense to 7 percent of the energy-reIated doctorates Who received U. S govern-

o / ment support ‘ -
o ERDA at least partially supported 10,954 doctoral scientists and en“girreers in
v 1975. PhySICIStz%nd engineers accounted for 33 percent and 30 percent,
. respectively, of the doctorates receiving ERDA support. SllgI'Qly over one-half
o ., of the doctorates \receiving ERDA support were employed in educatlonal

‘ |nst|tut|ons

' Mlnorltles, Women, and Non-US. Citizens * . | ,k '

-~ Compared with all doctoral scientists and englneers relatively fewer of the
energy-relategd population |nd|cated their race/ethnicity as white, black, Ameri- «
~can Ind|an or Hlspanlc and reIatlver more indicated Oriental or other Asian:

88. 1 percent white among energy-related vegsus 89.4 percent among the totak

S ', 0.5 percent black, American Indian, or H|s ic among energy-reIated versus -
PR ' .1.6 percent among the total - L o "
T 7.7 percent Oriental or other Asian among gnergy-related vérsus 5.0 percent
el .« 2 - among. thertotal . c

P t Only 1.5 percent of th! energy-related p0pulat|on were women compared wnth
: . 8.5percentforall doctogal scigntists and englneers Evenin f|eIds having higher
percentages of women, the.energy-related populatlon hatl relatively fewer

Nearly 9 percent of the energy-related doctorates were non-U.S. citizens versus

approximately, 6 percent in the total population o,f doctoraI scnen’tlsts"and

J : .engineers. st T

, G A substantialiportion of thedufferehces in the percentagegs for mnnc{rmes wornken

o s and non-U.S. citizens chn be attributed to the relative concentration of gngineers

‘ . . and physical sgcientists within the energy-related population.-Theré are¥elatively

A . -fewer blacks, Hispanics, American Indians, and women but relatively more

v ‘ . Orientals, other Asians, and nen-U.S. citizens in eng|neer|ng and physlcal
L ' ‘ .‘ sc|ence o .
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CHAPTER 1.

- . .

sIntroduction and Data Base Description = I R

- . . : o \a A
~In recent years, a growing concern has emerged over the ad&;‘uac'y of future
energy rgsources.'In response to this concern, the nation is curréently expending '
considerable effort to analyze and debate the need for various policies and pro- .

grams to influence the future mix of energy ’;goductipnrutilization. and conserva-
tion. - : '
The United States Energy Research and‘DeveIopment Administration (ERDA)
is developing an expanded data base to encompass the scientific, engineering, and
technical personnel engaged in energy-related activities. These.data are used for
! manpower research and to develop policy recommendations to h I'p meet energy
) rogram needs, especidlly in research, development, and demonst tfon‘activitie ’
“This report provides information on one segment of efiergy-related\manpo in ’
the ngtion: doctoral level scientists and engineers who indicated that they devoted -
a significant proportion of their professional time to energy-related activities in )
1975. o : R _ '

1.1 Data Source al;d Sc_ope ) g P e S | ‘ i

This report was developed from data tabulations provided by the National
-Academy of Sciences-National Research Council (NAS-NRC)." The” data wera"
‘collected by NAS-NRC in a survey initiated in the spring 1975 with follow-ups
during the summer and fall of tife same year. This survey was' sponsored by the .
National Science Foundation (NSF) and the National Institutes of Health (NIH). -

The survey sample was drawn from a universe of doctoral scjentists and engi-

- neers compiled by NRC. The universerincluded persons who received theirdoctor- - *
ates from 1930 through 1974 in the natural-and social sciences, mathematics and '
engineering, or who had their doctorate in other fields{e.g., business, education, .
arts, and humanities, but who were subsequently employed in scientific or engi- .
neering fields.2 - v

Stratified sampling.was used to establish the survey sample base. This permitted .
‘collecting relatively larger samples of small subgroups to obtain reliable estimates - )
for all subgroups. The survey sample was approximately 15 percent of the total .
univetse. The sample responses were intlated, according to, the stratified sample
sizes, to.represent the total population of all doctoral scientists and engineers and
the entire populations for each subgroup. .- _ '

The survey indicated there were approximately 279,400 dottoral scientists and

/ engingers in the United States at the beginning of 1975. The survey included infor-
mation about doctoral degree specialties; employment fields; salaries; primary
work activities; types of employers; sources of government support; and various
biographical data, e.g., age. sex, and ethnicity. Reported salaries were regular
salaries based on a 12-month period. (Salaries were converted by NRC to 12- _
, PR . . -

. . »

'Unless otherwise noted, the data taQuiations were provided by
- Board on Human-Resource Data and Analysis .
Commission on Human Resources _ ,
National Reseagdh Counclf  * - ' . : .
2101 Constitutiont Avenue . ) Y e
. Washington, D.C. 20418 ] o .
- 2For details ojthe NAS-NRC survey, iricludlng‘survey procedures and statements concerning the statis- . ~
tical significance ot-the sample data, see Doctoral Sclentistsand Engineers in the United States, 1975
Protiie, 1976, Washington, D.C.: Nationat Academy of Sciences. ‘

. . 10 o s

g




f( ' v . S
- ‘ . P i .

'
- - ]

. month equivalents when necessary. eg., 9- or 10-month, salaries for’ coIIege
*  ptofessors.)

Appendix A sliows the survey questlonnalre The detailed doctoral degree
{ / specialties and emoloymentflelds as used in the survey, are listed |nAppend|xB
L3

1.2 Descrlptlon of Energy-Related Doctoral Data

' In this report, enérgy-related is used to denqte the population of doctoral scien-

tists and engineers who ifdicated in the survey that during February 1975 they

devoted a significant partion of their professional time to the energy -and fuel

problem area, one of several critical national interest problem areas from which

. respondents could cho‘ose (The actual question from the survey. is reproduced

- in Figure 1.) The survey did not colle¢t information pertaining to the proportion of

time spent in energy- and fuel-related activities nor to the segment of the energy

6 - - « field in which the respondent might have been involved, e.g., fossil, ‘nuclear
Ty 0" ‘orsolar.

P -The survey |nd|cated that approximately 8 percent (or 20 850) of the 263,000

) . employed doctoral scientists and engineers devoted a significant portion of their

. o time to energy- and fuel- related activities in 1975. However, this survey number

' does not provide a complete count of doctoral scientists and engineers with energy-

and fuel-related experience and training in the United States in 1975 Many indi-

viduals who indicated another area of critical national interest, or who did not indi-

cate any area, may have devoted a lesser part of thejr time to energy- and fuel-

related activities in 197§or may have engaged in energy-related work in prior years.

- - Moreover, many doctoral scientistsand engineers who received-funds from energy-

related agencies, e.g., ERDA’or the U.S. Bureau of Mines, ,may ‘have indicated an

area othey than energy and fuel, e.g., health, envrronment defense or even food

-
»

productlon
‘ . The NAS-NRC survey of all doctoral scientists and engineers included employed .
N s - . unernployed and those not in the labor force, although tabulations on the energy- -
v e 19. Listed below are selected topics of critical hational interest, If you devoted a
: significant proportion of your professional time to any of these.problem areas
in February, 1975, please check the box for the one on which you sperit the
) - MOST time. :
8 O Food production and
Education: _ technology =
’ 1 [J Teaching 9 g ﬁnergy and fuel '
- 2 [J Other 710 [ Other mlneral resources
’, . 4
: 3 [J Health P 11 [J Community development and )
4 [J Defense : © ' services
5 D' Environméntal protectiop, - 12° [J Housing (planning, design,
. ' : . . pollution controb - " construétion)
' 6. [ Space® ; 13 [J_ Transportation, communi-
= ', +»7 [O Crime prevention and _cations T
S contrql 14 7 .Other, specify: . (28-29)
1, : : . -
o ) FIGURE 1. NAS-NRC Survey Question for Identifying, Energy-ReIated Doctoral
‘ : Scientists and Engineers, 1975 .~ P \
N - ~ '

NOTE: 1975 Survey of Doctoral Scientists and Engineers, conducted. by the National Research Cou ncil
with the support of the Natronal Science Foundation. See Appendlx A for the complete questronnarre

B . . [4
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related populatlons wereg limited to tﬁe empldyed dpctoral scuentlsts and engmeers DT
Approximately 91 percent of the total populatlon of doctoral scientists and | T
engineers were employed in 1975, so'some persons trained or exp'erlenced inthe: . R

-, energy field may have been OVerIooked in the 9 percent without jobs. ‘ ’ A

. - P
Finally;.it should be noted th¢ some of the .subgroups in the eriergy-related . . e, :
populatlo ‘{twere represented by ¥Xaijrly small samples The accuracy of the count- -~ ST
) and characleristics of subgroups with small estimated pOpuIatlons should be : . .
: treated with some caution.! .. o L ; . .
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. - CHAPTER2.
_,_'Degree Specialties, Employment Fields, and Biographical « - E
- Characteristics . . Co

v

v &

Approximately 8 percent of the doctoral scientists and engineers indicated they ~ °

were involved in energy-related activities (20,852 out of 262,991), however, in many ' >°
employment fields and degree specialfies the energy-related population accounted B
for much higher propertions of the doctorate population (Figures 2 and 3 and: -. * -

_Tables 2-1a and 2-2a). In particular, the energy-related population accounted for
just over 20.percent of the doctoral degrees and doctoral employment in engineer- °
ing; approximately 20 percent in earth, environment, and marine sciences; ‘and_)’
approximately 15 percenf{’n physics (Figure 4). : ' . _ L -

In many of the more narrowly defined employment fields, e.g., chemical engineer-
ing, plasma physics, and applied geology, energy-related doctorates constifuteds
from 30 percent to as much as 80 percent of the total doctoral population (Tables
2-1b, 2-1¢, 2-2b,"and 2-2c). More specifically, two employment areas (engineering_ T

-and earth, environment, and marine, sciences) each had five fields in which over 25
‘percent of those employed werg involved in energy-related activities. The employ-

. ment fields with the largest proportions of energy-related respondents were the
engineering fields of mining (60 percent), nuclear (68 percent), and fuel technology/
petroleum (84 percent). It should be noted that mining engineering is not shown
separately in the tables.in this section Because less than.5 percent of the energy-

,, “ Ly o\

L+

Engineering—44.0% - AR S

: o k] o
LY Ol

Mathematicé—2.1% >

FIGURE 2. Employment Fieid Distribution .
Energy-Related Doctoral Scientists and Ehglneerp/ :
1975 Employed Popuiation (" , !




- N L _ Engineering—40.6%

Mathematics—1.6%

FIGURE 3. Degree Specialty Disfribution Energy-Relatea Doctoral
Sclentists and Enginebrs 1975 Employed Population

. related englneers were employed in or had degree speclaltles in mining englneer-
_ ing. .

. As described above, substantial proportions of the doctorates (15 pefcent to 80
percent) in many gégree specialties and employment fields were involved in energy- -
related activities. Thus, programs and policies designed to significantly change‘

< energy research, development production, and utilization can potentially cause

major impacts inthe work activities and labpr markets for several types of doctoral

scientists and engineers. Costs and timing for some energy-related programs

could be adversely affected by shortages of doctoral scientists'and engineers in
several specific employment fields, at least in the short-run.

. Let'us briefly discuss the 16 percent to 40 percent of the mining, nuclear, and fuel

~ technology/petreleum engineers _who\did not indicate they were energy-related.

. flﬁ . Part of this situation may have been the result of individuals who simply neglected

. ~ torespond to the question. But most of those who did not indicate they'were energy-

» - related probably indicated another area as their principal activity, e.g., teaching or
mineral resources. -Among the nuclefir engineers the nonenergy-related respon-
dents could have beeri working in areas such as nuclear physics research or
accelérators, which are not usually regarded as energy- or fuel-related.

The survey indicatesd that apptoximately 20 percent of the doctoral scientists and
engineers were working in an employment field different from ‘their degree spe-
cialty, e.g., a person with a doctorate in engineering working as a mathematlclan .

"(Figure 5 and Table 2-3a). The range for enbrgy-related doctorates reporting em- .
ployment in the same field as their doctoral degree specialty was from 64 percent
and 65 percent for dedrees in physics and mathematics.‘ respectively, to 94 per-‘

-\ . . \

! Mathematics includes various degrbe subspecialties and employment subﬂelds, e.g., mathematical
statistics. operations research computlng theory (see Appendlx B tor complete list).

’
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cent for degrees in the earth, envnronment and marine sciendes. Ttis means, for

example, that slightly less than two-thirds (2200 out of 3400) of the energy-related .

- doctorates with degrees in physics-were working as physicists. =

" The data tabulations do not show the number of doctoral scientists and eng|-
neers who had switched from their specmc degree subspecnalty to a different
-employment subfield in the same general field, , a person with a degree in
nuclear structure physics working as a plasm p ysncnst However, within the
energy-related populatlon the data indicates that conkiderable numbers of doctor-
-ates must have switched from their degree subspecialty tp a different employment:
subfield (Table 2-3e). Several energy-related employment subfields had two or three
times-as many doctorates employed as had degrees in the corresponding sub-
specialty (e.g., plasma physics and applied ‘geology) while employment’levels in
ether subfields were considerably less than the number of persons who had
degrees in the corresponding subspecialty (e.g., nuclear structuref physrcs and
earth science). (See Table 2-3e.)

Similarly, the data for the engineering field indicate a large number of doctorates

had to be working in an engineering field different from the one in which they -
received thejr degree (Table 2-3d). For mstance there were many.more doctorates

employed as fuel technology/petroleum engineers than had degrees in these fields. A'

oo Percent

Employm&nt Fields 0

PHYSICAL SCIENTISTS |
Atomic and Molecular Physicists
Ptasma Physicists -
v ‘Nuclear Chemists
Thermodynamics.and Material Property Chemists

o

I

e

"EARTH, ENVIRONMENT
AND MARINE SCIENTISTS
Geochemists 1 -

Stratigraphy, Sedimentation 1
Geophysicists

Applied Geologists

- ENGINEERS
Chemical Engineers
Nuclear Engineers

-t

4

. Fuel Tachnology/Petroleum Engineers
: Mining Engineers

L

e

MATHEMAT'I%IANS

-\
LIFE SCIENTISTS

", PSYCHOLOGISTS AND
SOCIAL SCIENTISTS

EDUCATION, BUSINESS,
ARTS AND HUMANITIES,
AND OTHER FIELDS

-

A

AL A . i '} l

B

A

F|GURE 4. Energy-Related Employmom as a Percentage of Total Employment
Doctoral Sclentists and En}gmoero, 1975 .

(B




. o _ . ) ~ -

\ .
Percent in Corresponding_Employment Field e

‘

. Doctoral peg‘ree‘Sbecialty.l 0o L2 . 40 60 . 80 | 100
\ A, ] B LA l N A l . v ' LN ' | |
TOTAL,"ALL DEGREES* .
: : ] 1

Mathematics

Energy-Related

: - x
o 2 = R o
o -
AR
SR

Total

Physics -

Chemistry

Earth, Environment
and Marine Sciences

Engineering

Life Sciences

Psychology and

Social Sciences

i

*Excluding the

“other and no r’eport" cafegory. : ' , . ' ’

FIGURE 5. Degree Speclaltles and Percentage Working in Correspondlng Employment Flelds, 1975

ERIC

Aruitoxt provided by Eic:
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. .

Doctorai Scientists and Englneers

Evidence from other sources indicates considerable employment of doctorates
with chemical engineering degrees as fuel technology/petroleum engineers.?
Thus, the survey shows that one out of five doctoral scientists and engineers was
working in an employment field different from his degree specialty. In addition, the
survey data indicate that a large number of the energy-related doctorates were
working in employment subfields different from their specific degree subspecialty.

It is not possible to estimate what proportion of this field switching was forced E

.

2 Larry M. Blair and Gary de Mik. 1975. “Background Analysis and’ Data — Ph.D..Manpower.” An -
unpublished report to ERDA. Dak Ridge: Oak Ridge Assoclated Universities. This study was con-
ducted during the same period as the NAS survey. : .

b
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(e.g.. Iack of adequate ]ObS in the field) and what proportlon was vquntary (e. g :

more intérestin g.work, better pay) The ‘essential point, however, is’ that the evi-
dence shows that many dbctoral scientists and engineers, in all degree spet:laltles
have switched fields. New job opportunities will attract persons from othe\flelds
and will affect.the relative supply of doctorates available in other employment

- ~ fields. Allowances for field switching must, therefore be considered in pdlicy and

planning activities.

it should be noted that wrthout fufther knowledge of the lnteractrons in the labor
market for doctoral scientists and engineers, the employment field and degree
. Specialty data cannotbe used to.develop relative supply and'demand estimates; i.e.,

the data'provide no clear-cut indications of job dpportunities for various degree s

specialties.! As an example, among the energy-related popuIat10n alarge percent-

age of the doctorates in two. empioyment fields -— mathematics and the earth, *

environment, and marine scieffices — earned their degree in other spggialties. This
- would appear to indicate that a shortage ‘of doctorates existed in these degree

specialties, and, therefore most doctorates with degree SpeC|aIt|esrn mathematics -,

.and earth, environment, and marine sciences would have found employment in
their respective fields. This was,actually the case in the earth, environment, and
‘marine sciences where 94 percfnt of the doctorates in this degree specialty were
employed in tHe field. Howeve}, 35 percent, a relatively high proportion, of the
~doctorates in mathematics wer¢g employed in fields other than mathematics.
The last set of tables in this chapter (2-4a and 2-4b) Teview various biographical
data. The energy-related population compared with all doctoral .scientists and
~ engineers had a'slightly .Iowe\ percentage representation of. whites, blacks,
H|Spanrcs and American Indiansqnd a somewhat higher percentage representa-
tion of Orientals and other
women (1.5 pertent) was conside
and engineers (8.6 percent). Non-U.
among the energy-related population (8.8 percent) than among all doctoral scien-
tists and engrneers (5.8 percent).
‘A substantial amount of the differences in the proportions of the various minority

ly'ymaller than among all doctoral scientists

-groups, women, and non-U.S. citizens among the energy-related population com- -
- pared with all doctoral screnﬁsts and engineers was due te the relative:concentra-
tion of physical scientists and engineers in the energy-related population. Persons .

of Oriental and other Asian heritage and non-U.S. citizens were more concentrated
in the physical sciences and engineering while the percentage of women in these
fields was quite small. These data reflect the virtual absence of minorities and
women among the total population of doctoral scientists and engineers.

‘.

A . .

' Fora more detailed discussion of the problems in tsing the fleld swrtchlng data to developlabor market
- assessments, see Nuclear Science: A Survey of Funding, Facﬂmes and Manpower 1975, Washington,
D.C.: National Academy of Sciences, pp. 114.117, ] A

4

iahd\The proportion of energy-related doctoral,f,"

- citizens were reIat|ver more numerous"
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2.1 DEGREE SPECIALTIES . S A \
: TABLE 2-1a Dlstrlbutlon of Degree Speclaltles v
Enérgy-ﬁélated and All Doctoral Scientists and Englneers .
. Employed Population, 1975 S
< o ° , : _ eovd C Percent
s S .o Energy- . Energy-Related
. Doctoral Degree Specialty _ ' » Related ‘ _f . Total «. in Speciaity
All.Specialties, Total © 20852 | 262991 . 79
Mathematics . - 335 . 15290 - - 22
. PhysicsiAstronomy -, : C 3422 . : 123659 145 .
Chemistry ‘ 4514 40,272 - 1.2 -
’ 'Egrth Envuronment and Marme Sciences 1,851 8, 434 , 219
Engineering N © 8475 ‘ 40059 . . 212
Lite Sciences - 88 65,334 T3
. Psychology : 76- 28,054 £t 03
" Social Sciences” ! 1,273 .~ . 36,796 -7 35 -
All Other (Arts and Humanities, Educatlon ‘ o o
. Business, and Other) . . ' 53 4914 .14
Degree Specialty Not Reported - ‘ 15 » 179 " -

aThe sa/mple size was too small (less than nve) to provide a usable estimate of the group s energy-related population in the
employment field. That is, the estimate of the group’s population in the employment field was not significantly ditferent from the
" sample size at the 95-percent confidence level. For further discussion of sampling procedures and sampling errors for the survey,
see Doctoral Scientists and Engineers in the United States, 1975 Profile, 1976, Washlngton DC. Natlonal Academy of Scnences

SOURCE : Department of Energy, based on Natlonal Academy of Science data.

Of the approx1mate|y 21, 000 doctoral smentnsts and engmeers who

- reported a significant part of their time in energy- or'fuel-related

activities in 1975, almost.80 percent reported their doctorate specnalty

, ineitherphysical sciences — physics and chemlstry (38 percent)-—or
engineering41 percent).

Approximately 8 percent of all doctorates reported spendmg a

» significant portionagf tkeir time in energy-related activities. The

. , * degree spemaltles ol the energy-related population were propor-

. ’ tionately more conceritrated than the total population. |n\phyS|cs
: chemlstry, engmeermg, and the earth, environment, and marine
sciences. . :

L]
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. .TABLE 2-1b." Engineering Deg’rhe Specla!tlesl ‘
v . . .Energy-Related and All Doctoral Sclentists and Engineers

Employed Population, 1975 -~ - .,
. . o : N B Percent - .
Engineering Doctoral - Energy-Related . Total - - 'Energy-Related
Degree Specialty® * Number  Percent:  Number  Percent in Specialty
'Engineering, Total . 8,475 100 40058 - - 100 o
* . Givil Engineering o %7 . .7 331 8 .7
 Chemical Engineering. - 2435 - 29° 6544 16 37
Electrical Engineering : 793 9 8014. 20 T
Nuclear Engineering 544 6 o813 2. . 6
Engineering Mechanics T 429 . 5“"-";- . 2,735 7 16
Mechanical Engineering - © 1,204 14 4540 . 11 27
Metallurgy and Physical Metallurgy 818 10 3,062 . '8 27 -
+~ . Other Engineering Specialties . 1685 .° . 20 11,000 .28 15
’.__'a'gach engin;aering specialty Iistea a_c(':ounted ,f°"_5 percent or mére qf the energx-related en_gineerin(; doctc;'raIA_degrees. *
= SOURCE: Department of ‘Energy, based on Nnﬂonai Academy of Scla_nc:e data, . - 9
One out of five doctorates with degrees in ‘engineering reported
energy-related activities. As expected, those with nuclear engineer-’
ing degree specialties were heavily concentrated in energy-related
activities. . - _ ' ‘ -\
- The chemical engineering degree specialty accounted for about
. three out of tenzenergy-related respondents with engineering =~
- degrees. Mechanical. engineering was the second most commonly .
cited engineering degree specialty, with one out of seven engineer- °
ing doctorates. B ‘ '
' \
\‘._ “
- v . v
“ [
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\\ TABLE 2-1c. Doctor;al Degree Subspeclaltles For Rhyslcs, Chemistry; and Earth Environment,

\\ L ~and Marine Sciences . ‘

, Energy-Releted and All Doctoral Scientists and Englneers _

- Employed Population, 1975 L S j/ &
T . ) L T PePCé?t/\
' A ‘Energy-Relatéd " - - Total - Energy-Related

Doctoral Degree Subspec:a/ty Number ™ Perceat . . Number — Percent in Sulfyspecialty

physics, Total i 3,422 100 . 23,659 10 ©+ 15
Atomic qnd Molecular . 37 30 2,388 . 10 15 -
Plasm'a& . . : . 294 o g 714 - 3 B B

- Elementary Particles . - : 312 ; 9 .. 2806 . 12 IS b

- Nuclear Sttucture S 632° ~ 18. -~ 3263 - - 14 19
‘Solid State . S 740 22 5,087 . 22 v 15
Physics, General " . . ' 206 6 JE1743 - 7 12
All'Other Subspecialties 881 #2%6 7558 32 .12

Chemlstry, Total’ 4,514 100 40,272 100 ' 11
Analytical \ - 345 . 8 2,800 7. " 12
Inorganic . \424 0 T 9 ., 3535 9. 12
Organic | : . /9% 22 - 14961 37 7
Physical - 1756 3 - 995 .25 18
All Other Subspecnaltles L .. 995 22 . 9,021 22 1

'Earth Environment, and Manne Scuences o '

Total N 1,851 ° 100 " . 8,434 100 22
Stratlgraphy. Sedlmentaﬁ’on e 8 426 - - 1,125 13 38
_Paleontology S, 99 5 ; 693 8 . 14
Structural Geology . o %e .5 348 | 4 28 -
Applied Geology, Etc. 127 -7 408 -5 .31

" Eafth Sciences, General - 344 19 1,09 - - 13 <) R,
-Earth Sciences, Other . C 406 -~ 2 1993 - 24 120
All Other Subspecialties ‘ - 353 9. - 2771 - 38 13

L}
~ AEach doctoral degree subspeclalty listed accounted for 5 percen’t or more, gf the energy-related

_ doctorgl degrees in the specialty area, ] . .
SOURCE Deparrmem of Energy, based on Natignal Academy of Science data;

-

Two physics subspemaltles — nuclear structure and Solld state —
accounted for 40 percent of all the energy-related population thh '
physics degrees Two subspecialties, physical chemistry and organic
chemistry, alone accqunted for over 60 percent of the energy-related
doctorates with degrees in chemistry. For the earth; environment,

. . and marine sciences, the two broadly defined earth science sub-
. specialties (general and other) accounted.for over 40 percent of the
energy-related respondents. .The Iargest smgle subspecialty was
stratigraphy/sedimentation. -

Over 40 percent of those with a degree supspecialty~if plasma
; - physics were in energy-related activities. Thé largest¥proportion
W ’ of energy-related doctorates within:'the chemjstry degree subsbecial-
' - ties was reported in physwal chemistry. In the earth, enwronment
N and marine scierices degree area, four subspecialties all had over 25
percent reportmg energy-related act|V|t|es ‘ .
20
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TABLE 2-1d. 'oegrg@e Specialties For Psychology, Soclal Sclence’, Arts and Humanitles, Education, ~

— _ , _ o and Other Fields ‘ S
< T Energy-Related and All Doctoral Sclentists and Enginéers
. » . Employed Population, 1975 : ‘
' o . o ' R o T 'Percent'_
- i 7 , Energy-Related - Total " Energy-Related
Doctoral Degree Specialty® < ‘Number Percent Number lagrce'nt in Specialty
Total, Psychology, Social Sciences, Arts L A .
and:Humanities, Education, and Other. _ o C ~ T
Fields | 1402 100 69,943 100 ¥ 2
Psychology ° - “6 g 5 oss 40 . —
© -Sociology . . 75 5 6673 10 1 .
e Economics/gconometrics . S T29 52 "11,390 .16 6 -
: Political Science, Public Administration 189 13 .*. 8063 . 12 2
International Relations -~~~ 6 5 1,504 2 5
Social Sciences, Other ~~% - 144 " . .10 - 889 13 ', 2
R Other-Dgee Speciaities 120 l, 9 . 5430 . B 2.

)

3Each specialty listed accounted for § percent or more of the energy-related doctoral scientists and engineers in the
psychology, social “sciences, arts and humanities, education, and other degree speciaities g‘oup. : .
OLess than u.5 percent. ' i ’ oo 0
SOURCE: Department'oJ Energy, based on National Academy of Sclence data.

Only 2 percent of the population with degrees in psychology, social
sciences, and other degree specialties reported. significant energy-
related activities. Those in the economics/econometrics degree spe-
cialty. reported the largest proportion in energy-related activities;

. * however, this was only 6 percent. Those with’economics degre 2s
~ also accounted for over one-half of the energy-related respondents
in this group of degree specialties: L o

The “‘other degree specialties” includes those individuals who re-

-ceived ‘a doctorate in nonscience areas, e.g., arts and humanities,

education, or business, but who now work in an.engineering or

scientific field. .
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e o - 2.2 EMPLOYMENTFIELDS

_ TABLE 2-2a. Distribution By Employment Fleld
Energy-Related and All Doctoral Sclentists and Engineers
Employed Population, 1975 -~ -

¢

Percent

Lo SR o Energy- ,‘Eneigy-Related‘
Employment Field . . - Related Total . [linField
Total, All Fields -~ ° R '20‘85’53 . 262991 -, 79

Mathematics L o S 1e81s . 27

; Ppysics/Astronomy . - : 2,619 - ) 17,880 - 146
Chemistry. - 3434 33077, -.: 104
Earth, Envwonment and Marine Sciences - 2,402 - - 12,149 - - 198
Engineering : L 9,181 ' 41,616 L2
Life Sciences - 148 64793 12 -
Psychology ' ., 78 < 28801 03
Sociél Sciences - ¢ _'1',09'1 . »3_1,3_80 R '3‘5
“Arts and Humanities o170 11000 - .
Education, Business, and Other Fields 628 11,858 - .53
Not Reported - ' 208 - 3,422 - R

* 8gample size too small to permit meaningfuf calculations of percentage distribution..
) sou RQE: Departmdnt bf Energy, bnuc_! on NAtional Academy of Sclence data.

Seventy-thiree percent of the energy-related population was em-
ployed in.the engineering and physical science employment fields.
The earth, environment, and marine sciedftes field accounted for over
- 11 percent of the energy-related population. Energy-related doctoral
- - scientists and engineers accounted for 15 percent to.22 percent of

the employed doctoral physicists; engmeers and earth, environment,..
and marine SC|ent|sts
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L  _TABLE 2.2b. Engineexng Employment Fields s - - &
o - ~Energy-Related and All Doctoraf Sclentists and.Engineers . A
- Employed Populatioh, 1975, . . -~
, e o , - | - Percent
_ . : . Energy-Related Total ~ " Energy-Related
Engineering Employmen( Field * " Number Percent Number Percent in Field
"Engineering, Total. c 9,181 © 100 41616 . 100 N 2 p
civit - : S ) I 2,408 6 . 18
" Chemical B : 1,921 " 21 5133 ., - 123 37 .
Electrical = LA 5 4,074 10 1
Nuclear. B 1176 .13 1726 - 4 68 .
Mechanical , | 1,143 T2 . 3gs0 10 29
Metallurgy and Physical Metallurgy . 533 6 . 2166 ., —5 25
Fuel Technology/Petroleum 635 7 759 2 " 84
_ Materials Science - 411 5 . 1878 5 2
‘All Other Fields - 2,470 27 19,492 47 13
A - I~
- '8Each field listed accounted for 5 percent or more of the totallengineeFing employment.

SOURCE: Department of Energy; based on National Academy of Science data

Chemical, rfuclear, and mechanical were the three largest fields in
energy-related engineering employment. Engineering employment in
fuel technology/petroleumn, metallurgy, arid materials science each
accounted for 5 percent to: 7.percent of the energy-related engineers:
ing employment. et L
The energy-related resp_é';iﬂe’nts accounted for substantial por-
tiohs of the totals in several fitlds. Two engineering fields — nuclear .
. and fuel.technology/petroleum — had 60 percent or more of the .
- employed in ‘energy-reldted activities. (Mining engineering, not
shown separately, also had 60 percent.employed in energy-related _
actiyities.) In three other engineering fields (chemical; mechanical, e
- and metallurgy), between 25 percent and 37 percent of the doctorates .
reported energy-related activities. L
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TABLE 2-2c Employment Subtields tor Physics Cheﬁlistry, and Earth Environment and Marine Sclences )
- Energy Related and All Doctoral Sclentlsts and Englneers

Employed Populatlon, 1975

r

- e . . .

: - ~ Percent
. ° - Energy-Related . Total® Energy-Related
Employment Subfield™- LA Number ° Percent ‘Number Pércent in Subfield
Physics, Total o © 2,619 100 17,880 100 15 ..
Atomic and Molecular ' - 310, ( 12 1,149 6 27 .
Plasma , T 629 4 24 1013 -~ 6 . 62
“Nuclear Structure " 151 N 1,147 » 6 13
Solid State : _ " 512 20 3114 - 17, 16
Physics, General ' ‘ 274 °. . 10 2,847 16 ' 10
‘All Other Physics Subfields - | 743 .28 - 8610 . 48 ‘9
Chemistry, Total - L 3,434 100 33077 100 10°
~ Analytical - . L 350 10 3742 11 . 9
Inorganic o ' 220 B 1,602 5 14
Organic - 332 10 .. 5695 . - 17 6
Physical : . 736 21 3662 . 11 20
* Thermodynamics and. Material Properties 201 L8 . 48 1 45
Polymers - 372 1 4304 " 13 9.
. Chemistry, General - . . 175 : .5 2,247 ; , ,
™ Al Other Chemistry Subfields - 1048 31 11377 ° ° 34 9
Earth] Environment, and Marine Scrences. , - A . :
Total ‘ 2,402 .100 12,149 100 20
Geochemlstry ’ 197 8 - 644 5 ; 31
Strattgraphy/Sedlmentatlon o 229 10 - 694 6 33
Geophysics (Solid Earth). T 489 - 20 - 1,066 9 44
Applied Geology , ' 496 e 2 . 1,175 7 10 . 42
Environment Science, General and Other % 236 10 2,508 21 9
Earth Science, General and Qther - 278 11 1,175 10 . 24
All Other Subfields . 497 21 4,887 40 10,

3

8Each subtleld listed accounted for 5§ percent or more of the energy-related doctoral scientists for each employment field. *
SOURCE: Department of Energy based on National Academy of Sclence data. » . -

Plasma physics and solid state physncs were the largest employ-

. ment subfields {44 percent combined) for energy-related physicists.. -
Within the .energy-refated- chemistry employment field, physical
chemistry was the largest subfield: Geophysrcs and applied geology
together accounted for just over 40 percent of the employment of
energy-related doctorates in the earth enwronment and maripe
sciences areas.

. .Ovér three-fifths of the plasma physrcrsts were. energy—related- .
Within the earth, environment, and marine sciences employment
field, two subfields (geophysics and. applied geology) reported over

a 40 percept energy-related and another two subfields (geochemistry

§ and stratigraphy/sedimentation) slightly over 30 percent energy-

related. The fairly large subfield of physical chem,rstry had 20 percent’

reported as energy-related, and the relatively small subfield of ther-
modynamics and material properties had 45 percent reported as
energy-related

16+
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\TABLE 2-2d. EmpIOyment Fields for Ps&cholbgy, Soclal Sclences, Arfs and Humanltles, Educatlon, -
. and Other Fields .
Energy-Related and All Doctoral Scientists and Englneers

‘-

v ' o Employed Population, 1975 « .
' SRR S o ’ Percent”
) - . a » Epergy-Related : Total - Energy Re/ated
- Employment Field S } Number Percent Number - Percent ’ * in. Field

Total, Psychology, SocuéI'Suences Arts
and Humanities, Education, and Other’

Fields - , 1814 . 100 73,239 100 3
Economics/Econometrics 590 33 8,675 12 7
Politicat Science, Public Administration 171 9. 6,876 9 1’ 3.
International Relations v.,’ : 95 5 1,270 v 2 8

1 -Social Sciences, Other : 9T 5 14559 20" . 1.
' Business Administration <230 13 3,003 4 8 -
_ All Other Fields . 631 '35 38856 53 2

8Each field listed accounted for 5 pergent or more of the energy-related total employment in this group.
SQURCE: Department of Energy, based on National Academy of Scianca data.

Among 'thé fields shown in Table 2-2d, one out of three of the :
energy-related doctorates (590) reported employment In"econgmics.
Another 230 reported employment in the business admnnlstratnon

~ area. '
* -
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23 COMPAHISONS 0F DEGREE SPECIALTIES AND EMPLOYMENT FIELDS
: TABI.E 2%, Degree:Speciatty and Cormpondlng Employmont Fleld

Energy. ﬂomod and All Docloral Sciontists and Englnoers ' oy
. Employed population, 195 -+ - ",
‘ N ‘ ' A ‘ ‘ . ‘
o | . Doctoral Degres Specialty : .
| Employment S Em, Psychology  Othpr
. Fisld | . Environment, Lfe - . and Socisl  and No
Employment Field Total Mathematics ~ Physics Cﬁemistry -, Marine - Engingering  Sciance Sciences  Report
“Total Employed for | R o o |
§Ach Degree Spacialty

R T TR T IR 7 T BT 6
Miotoes N1 B0 A6 OB A BX M

" Mathematics. \ .' | - .
EnerngeIated 446 Al n- - - % 10 3

o MiDocortss 685 BB WM % a0 W
. Physics o | - | )
EnergyRelated  * 2619 9 223 8 . W B 17 - 1
C MDocoutss U806 ke Moo 1 ‘o
Chemisy- Lo
Energy Related 344 T - 0B % - w o e - -
" AlDoctorates - 33077 3 B 206% _' 8 . M2 248 1w
© Earth Envitonment, : | | |
~ and Marine Sciences . ' A o |
.- Energy-Related 42, 18 A0 . 174 m M ¥ L
IR Doc'torates. 12149 LR A I 7421 m 1% K] 8.
 Enginesring - | o B | |
EnorgyRelaed - 9181 . &0 o AN 18 4 16
AllDoctorates -~ 41616 o 36 250 ar- R oW W
L Sience . . o - v o
* Energy-Related n - 13 9 11 19 8 - M 12
A" Doctorates 64793 B 2ams 1% 58 5793 2,162 308
xoly Poychology and Socl .+ . . |
:45 Scences . o |
*“ ErorgeAEied § - L R S Y TR S ST B
& - All Dottorates. ."60.281_" 126 197 B 49 Rk 96 - 55454 3759
Othr n NoReport - Y o
EnerngeIatad RERRE - I .1 0 W 4 09 -
| 26 ~ AlDbctorates . 16,380 806 14 3240 350‘ BN P 2531 612 o
Q SOUHCE:Dopart;nEntéf Entrg'y,‘bmd.on National Acadamy of Scncecats, ‘ - — '
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TABLE 2-3b. Perc‘entage of Doctoral Degree Specilalty Reporting Same
Employment Field .
Energy-Related and All Doctoral Sclentists and Engineers

, Employed Population, 1975

J Percentﬁeporting Same Employfnent Field

Doctoral Degree Specialty ’ v ‘Energy-ReIate'd All ' Doctorates

Total, All Degrees® : 80 - 82 7

Mathematics 65 . 86

Physics ' : 64 ' 65
Chemistry : 72 : .73 N
Earth, Environment, and | »

Marine Sciences o - 94 88
Engineering : o 89 : . 84

Life Sciences . e 73 : 89
Psychology and Social _ . . o

Sciences . 78 , 86

aNot mcludlng ‘Other and No Report” category for doctoral degree specialty.

Source: Table 2-3a.
SOURCE: Department of Energy, based on National Academy of Science data.

Both the energy-related and all ' doctoral scientists and engineers
reported approximately 80 percent of the degree specialties working
in the corresponding employment field. However, among the indi- -

-vidual degree specialties the percentages differed by 5 to 21 percent--_

age points, except for physics and chemlstry The differences in the
percentages were especially large in mathematics and life sciences;
both of these degree specialties had. considerably more switching -
to another employment field for the energy-related population than
for all doctoral scientists and engineers. ‘
Among the- energy-related population,; mathematicians, physi-
cists, chemists, and life scientists all reported substantially more than -
the average percentage for employment outside their doctoral degree

specialty. Those who earned their degree in mathematics, physics,
“and chemistry who were not employed in their degree specialty all

PR

reported engineering as the most comrmon field of employment.

v



TABLE 2-3b. Qercentage of Doctoral Degree Speclalty Reportlng Same
Employment Field
* Energy-Related and All Doctoral Sclentists and Engineers
Employed Populatlon, 1975 *

. Percent Reporting Same Employment Field

o 'Doctpral Degr_ee Specialty o  Energy-Related ‘% All Doctorates
Total, All Degrees® 80 . 82
' Mathematics e . 8 .

Physics ' ' j 64 N

~ Chemistry : T2 . 73
Earth, Environment, and ‘ ' - )

, Marine Sciences . % 94 88

~ Engineering : . 89 84" .
Life Scuences . : 73 89
Psychology and Social ' ' :
Sciences T 78 - 86

8Not including “Other and No Report" category for doctoral degree specialty.
Source: "Table 2-3a.

SOURCE: Department of Energv based on Natjonal Academy of Sclence data. X
" Both the energy-related and all doctoral scientists and engineers
reported approximately 80 percent of the degree Spe0|alt|es working *
in the corresponding employment field. However, among the indi-
vidual degree specialties the percentages differed by 5 to 21 percent-

" age points, except for physics and chemistry. The differences in the -
percentages were especially large in mathematics arid life sciences;

both of these degree specialtiés had considerably more switching
to another employment field for the energy-related population.than
for all doctoral scientists and engineers.

Among the energy-related population, mathemaﬂcuans physi-

~ cists, chemists, and life scientists all reported substantially more than
the average percentage for employment outside their doctoral degree
specialty. Those who earned their degree in mathematics, physics,
and chemlstry who were not employed in their degree specialty all
reported engineering as the most common f|eld of employment

’
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TABLE 2-3c. Percentage of Employment Fleld Reporting Same Degree Speclalty
Energy-Related and All Doctoyal Sclentists-and Englneers
‘Employed Populatlon, 1975

P'ercent Reporting Same Degree Specialty

Employment Field -« Energy-Related All Doctorates
Total, All Employment Field$® - 83 - 86
__Mathematics C ( 49 - 78
~ Physics - z 4 84 " 87 -
Chemistry * 95" - - . 90
Earth, Environment, and ' - ,
Marine Sciences : i K] . 61
Engineering . / .82 L - 81
Life Sciences ’ » 82 T 89
Psychology and Social Sciences 90 ’ 92

aNot mcludmg Other and No Report for employment fleld
Source: Table 2:3a. ~
SOURCE Depnrtment of Energy based or} Natlonal Academy of Sclence data.

Over one-half of the energy-related doctorates. employed as
mathematicians received theif doctorate degrees in specialties other'*
than mathematics. The next highest percentage of do torate degrees
received in a specialty other than the employment feld occurred in
the earth envrronment and marine sciences group (27 percent)
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. Energy-RelJted Doctora Scientists and

TABLE 2-3d. Engineering Employment Flelds.and Degree Specialties _
Engineers Employed Popl“atlon,ﬂ 975

Engineering
Employment Field

Total Engineering

‘ Percept

Civil
‘Percent

Chemical
Percent

Electrical
Percent -

Industrial,

- .Manufacturing
Percent

Nuclear
Percent

Mechanical

. Percent

Fuel Technology/

Petroleum
Percent

*

Mining -
Percent .

Materials Science .
Percent

All Other Engineering

Percent

Employment

Field
Tptal

9.181\
100]

421
100

1,921 |
100 |- .

4a !

100 |

57

100 .

|
1,176
. 100

1,143
100

%

139 |

100
411

7100 .

2,837 -
"100

) Doctoral Degree Specialty

_Matfiematics  Physi

8

331
12

740

Pl

- 732
8

1
b

212 -

11
- 19
b

182
29
16

7

17
141

;

b
3 . 22719
_b

Earth

21 7,555

'—a s 0 82 .

410

97.
1,695

88
1392

/89

52

91 °

. 840
Al

.1,081
- 95

15 389
b

- 61
2 . 113
b

81

304
74

Life

13
b

‘Social :
: . Sciences No
sChemistry Science Engineering Science and Others Report

K ‘

54 6
T2

8 gss than 0.5 percent.

|
i
i

80

bSarnple size too small to parmit meaningful calculations of percentage distribution.
%URCE:’ Department o\"Energv, based on National Academy of Sclance data,
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[ . )
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For all energy-related doctorates employed as engineers, 82 per:
cent had an engineering degree, and civil, mechanical, and industrial/
manufacturing engineering employment fields all reported over 90
percent with engineering degrees. Amorg the energy-related.popula-
tion, fuel technology/petroleum, nuclear, and materials. science |
engineering employment fields reported the lowest percentages of
doctoral degrees in engineeting: 61 percent, 71 percent, and 74 per--
cent, respectively. Persons with a doctorate in chemistry accounted
for virtually all the energy-related employment in chemjcal engineer-
ing and industrial/manufacturing engineering not filled -b& those with
an éngineering degree, and"also for sizable percentages of the fuel
technology/petroleum, mining, and materijals science’ engineering

employment. Doctorates in physics accounted for sizable percent-

ages of the energy-related employment of nucjear and “all other
engineering.” - . :

-
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- TABLE 2-3¢. Physical Sciences and Earth, Environment, and Marine Sciences: Number Reporting Each
) . Degree Subspeciaity and Number Reporting Each Employment Subfleid:

- Energy-Related Doctoral Scientists and Engineers

Employed Population, 1975 : ’ e )
e S PHYSICS - , . ~ CHEMISTRY
) s ‘Number Reporting® . - ' ____ Number‘Reporting®
A *  Doctaral _Employmaent - ‘ Doctora™  Employment-
Areab_ .~ {1 Subspecialty Subtield - Area® Subspecialty = Subfield
Atomic and ) . Analytical 345 ,. 350 ~
Molecular S 357 310 - - . o~ ' _
’ ‘ . _ Inorganic - 424 220
Plasma ' 294 629 ' ‘ d
T » Organic ; 992 ' 332
Elamentary o . X ' ,
Particles 312 - 75 Physical . 1,758 736
. . Thermodynamics g
“Nuclear . - o . and-Material ‘e
Structure : - 632 _ 151 ~ Properties : ' 0 : 201
Solid State . 740 512 Polymers ' 9 . a2
‘General . 206 274 General - - 124 7/ 175
EARTH, ENVIRONMENT"AND MARINE SCIENCES
g . s
. . Number Rv%fﬁng‘ RN : Number Reporting® o
o Doctoral Employment = - ' Doctoral Employment
Areab Subspecialty - Subfield Area® - - Subspecialty Subfield
- Geochemistry \ o 72 B 197 -Geophysics S | _ v
S : : (Solid Earth) - 46 469 -
Stratigraphy/ , G S : o T : -
Sedimentation - - 426 . © 229 Applied Geology 127 .. 496 n
. Paleontology . . : { e 81 Environment . o .
: T . . - - Science . 5 N 236
Structural - . . _ : , . . _ .
Geology .o 96 112 Earth Science -~ 750 278

- 8)t must ba noted that the overlap between ihe number reporting a doctoral degree subspecialty .and the number reporting an eﬁiployrhent
subfield in the same area is not known. That is, it is not possible to estimate, using the survey data; the number of doctoral degree su bspecialty
holders who were working in the same employment subfield. . i

bEach area listed accounted for at least § percent of the doctoral degress in the specialty or 5 percent of the employment in the field. -
SJ;OURCE: Department of Energy, based on National Academy of.Science data. . B : e ' )
VR “~. i : i :
: 4 .)#
" ‘
o e ' .
A 8
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It is not possible from theé tabulations available to show the number
working in employment subfields who earned their doctoratq in cor-
responding degree subspecialties in physics; chemistry; and earth,

‘,envi_ronment, and marine sciences. However,. a.comparison of the
number in each degree subspecialty with the number in each cor-

responding employment subfield for the energy-related respondents .

may indicate the probable direction of fjeld switching in these areas.
(See Table 2-3e.) . : '
In physics, .four degree subspecialties (atomic and molecular,
elementary particles, nucléar structure, and solidrstate reported
- more doctorates working in epergy-related activities than there were
‘employed in the corresponding subfields. However, the situation was
reversed for general physics and plasma physics — more employed
in the subfields than there were doctorate degree‘holders.
. Within the energy-related chemistry area, analytical chemistry had
a virtual balance between reported: doctorate degrees and employ-
ment; however, the other subfields had large differences between
degrees and employment. For the energy-related respondents, inor-
" ganic chemistry, organi‘c‘chemistry, and physical chemistry subfields

all had two to three times more doctorate degrees reported than

were employed. The chemistry subfields of thermodynamics/material

properties, polymers, and general chemistry had substantially more
. employment than degree holders reported in energy-related
ies.. :

aﬂmﬁ% , ' o .
Earth,) environment, and marine sciences fields that'had substan-

tially more employment than doctorate degrees reported in energy-
related areas included geochemistry, geophysics, lied geology,
and environment science. The converse, substanti more doctor-

ate degrees than employment, was reported in stratigraphy/sedis’ |

mentation and earth science. b

-~
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2.4 RACE/ETHNIC GROUPS,‘WOMEN,} AND NON-U.S. ,_CIT‘IZENS EMPLOYMENT -

v

~

Energy-Related Doctoral Scientists and Engineers

Employed Population, 1975 -

TAQ(E 2-4a. Race/Ethnlc Groupi,‘Wome’n, and Non-U.S. Citizens by Employment Fleid

-

e —

Employment Field

Total, All Fields
Mathemat_ics

Physical Science
Physics/Astronomy
Chemistry

"Earth, Enviropment, .
Marine Sciences -
Engineering
~ Civil

Chemigal -

Electrical

Nuclear

Mechanical

Fuel Technology/.

* Petroleum
All Other Engingering

Life Science

Psychology and
Social Sciences

" All Other Fields
and No Report

{

Energy-

Related
" .*Total White
20,852 18,375
446 399
"6,053 - 5,580
2619 2,341
3,434 . 3,239
.. :
2,402 2,268
9,181 . 7,665
421 219 .
1,921 ~ 1,631
a1 399
1176 1,009
1143~ 863
- 635 568
3444 2976
748 - 685
1169 1062
853 1 -716

Race/Ethnic Group

PeY

: American : ,

Black . Indian Hispanic  Oriental
52 43 52 1309

‘ . o __a
= - 2 215

— , — 138

_a A —a 77
—° 42,

- - - 978
A 125 -
- e 187 -

— =

— , - 91

. 220

Vi a1

. =4 305

—a - . _a

_o‘ _a'f _8

; | & '
‘a o o . . * 38

L

_ Other
Other .and No
Asian . Report
299 752
‘_a ' __a.
51 144
34 88
_a 56 -
_a 86
202 307
40 37
41 43 ..
__]
'_.a A .52 _
8 53
69 90
-2 35
- 76
85

AN

66

- 8The sample size was too small (ldss than five in nost cases) to provide a usable
‘§OL_)RCE: Department of Energy, based on Natlonal Academy of Sclence data. '

[

.

i

-

3

N

estimate of the group's energy-related population in the employment field.

¢

R

§

Non-U.S.
) Womgn - Citizens . _
314 1,837
13 37
11 445
40 193
71282
25 119
43 ' 1,046
173
- 181
53
— 98
— 1
23 . 349
48 . 61
{
58 69
-2 60

"
3



'Approximately 2500 or 12 percent of the energy-related popula-

tion belonged to a minority group or did not report their race/ .
ethnicity. Persons reporting an Oriental heritage. accounted for over -

one-half of the nonwhite population. in the engineering. employment

specralty 16.5 percent or 1516 persons were in minority groups and » B

almost two-thirds of these wiere of Oriental heritage. Civil engineering

had, by far, the .argest percentage reportrng nonwmte for race/

ethnicity (48 percent). _
-Women accounted for about 1.5 percent of the energy-related

employment in 1975. Although over 20 percent of the women were .

employed:in chemlstry, this represented only, about 2 percent of all.
chemists. P ™~
Non-U.S.:citizens accounted for aimost 9 percent of the energy-

related doctoral employment in 1975. Aimost 14 percent of the agri-

cultdral scientists (part of life scientists) and over 11 percent of the
engineers.were non-U.S. citizens. Non-U.S. citizens accounted for 41

' .percent of the civil eng|neers ~ N

\ . " \ . )
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TABLE 24h, Percentage of Employment Field by Race/Ethnic Groups, by Clllzenshlp, and by Sev ,

. Energy-Rolated and Al Doctoral Sclentisks and Engineers

\ Employed Populatlon, 1975
( ' - RacelEthnicity L
’ A (Perc,ent'Distribution), S NonS,
- AN T ; *Other ~ Women - CGitizghs
R | : - American- | Other-and No -~ (Percant of (Percent of

Employment Fisld * Toal  White  Black  Indian Hispanic. - Oriental ~ Asian \ ~Report Total)  Total

AR s Bt
EnorgyRelated 100 881 - 02 - T g2 S CL C R A

* All Doctorates - 0. 84 100 020 4 4 g9 41 86 . 58

Mathematics - ¢ e . b
ErergyRelded - 0~ &5 . . T R L I L
All Doctorates. . - 0 BBN 08 AR 054 09 49 59 6.8I .

Physical Soences = T o, K o \
Toghdaed - 0 w2 - 05 %6 08 24 tp o4k
AlDoctorates - 100 85 09 - 01 " 03 - 45. 10, 3§ .44 ;‘ 69

A : . ‘ . . ‘ bt

E Earth,Enironment, i

| and Marine Sciences, -~ - ., | b \ |
o Energy-Reldted : - 100 - - 944 e SoU P RS PR | T 50
Al Doctorates s o3 ==t g P 0 L

Engheering . - [ o :
EnergyRelated m B St e g 05 e
Al Doctorates L W89 03, 0t 03 82 . 18 ”33f ,f 06 82
Life Seences L S S o

- ErergyRelated ¢ 100 G - . Y A YRY
All Doctorates * .+ 100 B8 1 01 04 40 08 .38 12 .58

+ Social Sciences .-"5";: o 3 |

" and Psycholbgy o e .
" Energy-Related mw 08 - ~f5 50 59
Al Doctorates 0, %8 12 S LI '
" Al Other Fields o '. [

- and'No Repor - | A f.\"‘:_*'-":'e .
Endrgy-Related 0 &y = N - 70
AII ‘octorates 00 892 21 ,‘0.3 82 08 3

!r v | , ' : :
aSample slzewas s smaTHo provide ey te astimate; see the !ootnoteto Table 24a | ’ oo
_ souace oepmmemof Energy, based on"Nediénal AcademvofSclencedm o \' | = : 3 8 .
S v S
IR t : o f, ’
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ethnicity was slightly.less than for. all scientists:and ‘erginegrs ' - " Pt
(Table 2-4b). The nonwhite race/ethnicity graups within'the energy- /" =
related population wete proportionately moré concentrated in: thé"

Oriental and other Asian race/éthnicity graups. A Substantial part of
this difference’in the proportions 6f race/ethnicity ‘gré‘ubs‘.-'reported‘
~ for the enérgy-related-population versus all doctoral scientists and
+ éngineers can be trated ta the concentration of energy-related ‘em-
¢ ployment among physicists, ‘chemists, and engineers, all three
‘. .groups having relatively low proportions: of honwHite race/ethnicity

Y B .
¢ gFroups. : N

@
.

., The proportion of woren éngaged in energy-related activities was"
:enly one-sixth (1.5 percent vérsu$ 8.6 percefit) of the proportion
*..feported for all doctaral seientists and engineers. Approximately 80
-+ percent of this difference can be explained by the different propor- -
: tions reported employed in energy-related “activities for the mMajor
. -employment fields and for the specific fields. within "engineering;.

physics;. chemistry; $ocial sciences; and. earth;’ environment, and: <

- marine sciences. However, the tabulations §till indicate the number of
‘'women employed in the energy-related area was' about one-half of
‘what it would haye been if the same pergeritage,of women, by
specific employment field, were found in the ‘enefgy-related-ared as
was reported among all doctorates. L e

The proportion of non-U.S, citizens e'lrhp'l."qiigdfi'h?}é'hergy#rella'ted"‘ BT

activities wag somewhat’higher (8.8 percentvérsus 5.8 perc,ent)'than{

that fer all doctoral scientists and engineers. The overall.higher: _

percentage of non-U.S. citizens in.energy-related activities resuylts,
to a large;extent,:from the concentration af the energy-related

doctorates employeg in-physics, chemistry,:and engineering, all three

fields having higher than average concentrations of non’-U.S.‘citizéhsﬁ
in the total population of doctor.a_lﬁl_§c,i_g_ntists‘and engineers.
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- . _Primary Work Activities and Types of Employers

"The most comménp(imary work activities cited (Table 3-1a) by the energy-related
opulation weré applied research (27 percent) and management of research and

.“a't‘:tivity in eight of the ten employment fields for the energy-related population.
-+ Management of research and development was slightly concentrated among engi-

L ;gg'velobmentﬂ(m ‘percent).-Applied research was the most common primary work \

"..’'neers and chemists. It should be noted that management could inclyde anyone -

.4rgm small project supervisors to top level managers or administrators.
fn. comparisqn. with all doctoral scientists and ‘gngineers, the energy-related
o population.had a higher percentage reporting one of the management areas as
& thejr primary work activity, 20 percent and 30 percent, respectively. All of the per-
centage difference in management was reported,in the area of management of

research and development ($ee.Figure 6.)

The-energy-related population also reported (Table 3-1b) a higher percentage
involved in total research and development (45 percent) than did all doctoral scien-
tists and engineers {32 percent). This resulted from a much higher percentage of

.the energy-related population involved in applied research and a slightly higher
per;iéptage involved in'developmentroffsetting a lower percentage of the energy-
relatéd population in basic research. '

Pdrt of the'concéntration of the energy-related population in applied fésegrch 3
and in management df research and development may be explained by the rela--

tively large proportion of engineers and chemis{s,in the enérgy-relgted pqpylat,ipp;
both of these employment fields have relatively high proportions involveft in t,h,Gse
two primary workwactivities. However, every employment field in the energy-related

ment of research and devélépment than:did the corresponding employment field
among all doctoral scientists ‘and endineers. , .

"The higher proportions involved in management and in research and develop-

ment among the energy-related population:compared with all doctoral Scientists

" and engineers resulted partly from the higher percentager.b',f the energy-related

e ENERGY-RELATED

Research = Management
and Development —JAdministration|
L 32% H....20% - |

[HTTH

FIGURE 6. Primary Work Activity for Doctoral Sé!entlsts ahd Englneers, 1975

population reported a highﬁ(r; percentage in applied research and in the n'l'aia'age-'

CHAPTER 3,
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- population employed in pfivate busrness/industr.y-(ss percent versus 25 percent of
all doctorates) and the lower percentage of the energy-related population em-
ployed in educational institutions (28 percent versus 58 percent for all doctorates‘)
Statistical analyses’ indicated that those empIOyment fields with relatively more of ,
the energy-related population employed in private bus;ness/mdustry (and. relatlvely
. fewer employed in educational institutions) in comparlson with ail doctorates in s
those fields tended to have higher proportions reporting management and re-
search and development. Among all doctorates the relatively larger proportion em-
ployed in educatjonal,lri,strtutlons provided a much higher proportion reporting
teaching (36" per‘cent vdrsth .only 10 percent of the energy-related populatijon).
Within the® ehergy-rélate‘d population, the percentage of the population in gach
employment’ freld reporting primary work activities as management, especlally
management ‘6% research and development, was related to the ‘percentage of the
population in the empl’oyment fields working in private business/industry and edu-
cational institutions.2 For.each employment field the proportion of the energy-
related populatlon involved in management had a strong, positive correlation with
the percentage employed in private busrness/rndustry and a strdng negative corre- .
lation with'the percentage employed in educational institutions. The same strong_
correlafrons were also found for the percentage involved in the more narrowly de--' ‘
N - f;hed'_p'rrmary work activity of management ot research and development.
ﬁrhe ,percentage distribution :among employment fields ‘of the energy-related -
) . populatron engaged in one of the research and development areas did not have
any significant relationship: to the percentage distribution by type of employer. That -
is, employment in private buslnessllndustry versus educational institutions did n
. correlate with the percentage of the energy-related respondents reporting one/’of
the areas in research and development. :
However, within the more narrowly defined pnmary WOrk activities of basic
research and applied research the type of employer did have some relationship to
) the percentage of the populatron reporting the primary work activity. There was a
. ' fairly strong, positive correlatlon between the percentage of those in the employ-
PN * ment field engaged in tfas;c research and the percentage employed in educationgl. =
ﬁ ~institutions (and also a fa“lrly strong, negative correlation to the percentage erdf:
ployed in private business/industry). That is, those employment fields with hj
percentages employed in educational institutions (and lower percén
« .. ployed in private business/rndustry) tended to have relatively more of the ehergy-
" 7 related population engaged primarily in basic research. h. -4
A weak, statistical relationship existed between the perc"entage engaged ina ap-
plied research and the type of employer. The perceMage ip-dpplied reséarch
. had a weak, posltrve correlation with the percentage employed in private business/
industry and a weak; negative correIat|on wuth the percentage employed in edu- -
cational ingtitutions. !
Tables. 3‘r1¢ and 3-1d (detailed engmeerrng employment fields and primary work ’
‘ actlvrtiés) shOWthat the engineering fields tended to have the sarme basic pattern as

N
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0s "The statistical analyses were simple linear regressions of the formy = a + bx, wherey was the dmer-

ence by employment field between the percentage of the energy-related population and the percentage

of all doctoral scientists and engineers reporting the primary work activity (either management or

research and development) and x was the difference between the percentage of the energy-related

< population and the percentage of all dfctoral scientists and engineers employed in prlvate business/
industry. THe amount of varlance explained was approximately 15 pprcent

The relationships were identified using simple linear regressions’ of the form y =a + bx, where y
was the percentage of the employinent field reporting the primary work activity and x-was the per-
centage of the employment field working for private business/industry or for educationatinstitutions.
The 'simple statistical relationship indicated one-third to aimost one-half of tEe variance in the per-

. centage; in management among the employment fields cdhlp be explained by the percentage dis-
- tribution by type of employers, - ) e :
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. the science fields across the primary work activities. Civil engineers contrasted’
" rather strongly to the other engineers by reporting substantially lower percentages
", ‘engaged in management and research. Almost all of the energy-related population
primarily engaged in development and in design were engineers. )
_ The second section in this chapter relates to the type of employers reported by
the doctoral scientists and engineers (see Figure 7). As mentioned above, the ma-
v jority of the e'nergy-'re_lated population was employed in private business/industry
(56 percent) and just over one-fourth (28 percent) in educational institutions (Table
3-2a). This contrasts sharply to the total population of scientists and engineers
where nearly three-fifths were employed in educational institutions (58 percent}and -
one-fourth were employed in private business/industry (Table 3-2b).

The percentage distribution of types of employers for the energy-related doc-
torates varied somewhat across employment fields. In several fields over one-half
of the energy-related employment was reported in educational institutions. In fact,
the .data showed a rather strong pattern of energy-related mathematicians;
chemists; earth, environment, and marine scientists: and engineers employed in
private business/industry with the other employment fields concentrated in educa-
tion and the federal government. The' “‘all other fields" employment group was
concentrated in private business/industry. The “all other fields" category included
scientists and engineers working as business managers or administrators, which
probably accounts for the high percentage of the group employed in private busi-
ness/industry. .

The federal government employed over 20 percent of the energy-related popu-
lation in four employment fields: earth, environment, and marine sciences: life '
science; economics; and psychology and other social sciences. All of these fields ~
tended to relate. stror/gly to public policy oriented issues and research, i.e., to
the impact of energy on the:community and workers, rather than to directly ex-
ploring questions of production and development of new energy sources and effi-

ciencies. ‘
EMPLOYERS OF DOCTORAL SCIENTISTS AND ENGINEERS, 1975
60 ( ‘ :
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3 1 EMPLOYMENT FIELD AND PRIMARY WORK ACT\VITY

TABI.E e, Employmenl FIoId and Prlmary Work Actlvlty .
Energy-Related Doctoral Sclentlsts and Engineers .

; | EmployedPopuIauon, 1975 o - \
Managementor | , - a =
Administrationof _ Research and Development , - ~ Other
| Research and ~ Desic  Appled ' ‘and No
Employment Field ~* Total  Development Other Both Research Research Development  Design  Teach Consult - Report.
- Total, All Fields 20852 4313 134 553 2559 - 5568 1332 497 2009 1014 1,60
- Percent. L0 S .2v .8 S |
Mathematics . 4 4 8 oM R W e 0%
Porcent 100 R R S T
.PhysibslAStronomy 2619 359 2‘3 ¥ 62 LK 3% | 9 " 2 29 103
Percent 100 - - 3 3% e -
Chemistry . 3434 912 25 % 68 106 om0 8 5 155,
Percent 100 2 4§ -3 2 30 3 8 2 5
Earth, Environment, end - | o :
Marine Sciences 2402 M a1 789 ¥ 0 8 16 e
Percent 00 - 1% 9 4 15 3 2 18 7
Engineering 0181 . 2209 652 288 39 2200 1065 - 491 60 609 63
Percent. o T3 3 4 12 5 8 T 7
Lite Sclences 9% o0 e ) 1:3 0 % 11a 80
Percant L a u - B I |
E nomics/Econometrics 630 54 ¥ 0 4 191 | % 0 18 % 80
rcont 100 3 e § ' 7 o - 5 6 1
ychology and Other . \ -
- Soclal Sciences 5 5 X0  u 52 0 0. 184 2!!a 107
Porcent 100 10 5 16 10 | U - 2
Otter Figlds and No o | o B |
Report xR Y I 0 B 0 0 % 66 28
 Parcent . 100 7 v 5 10 7 B
aSampls size too smal 1o permit theaningful calculations of percentage dIstriSution.
SOURCE: Departmant of Energy, based on Natlonal Academy of Sclance data,
EKC - A

. |
Aruitoxt provided by Eic: .
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Research and develépment was the largest primary work activity
for all the energy-related employment fields except for “‘psychology

and other social sciénces” and for ‘other fields and no report.” With- -

in the ‘research 'and development area, applied research was the
primary work actnvnty for all but twa employment fields.

Management or administration was the second most frequent work _

activity, in terms of percentage, for six.employment fields.
Energy-related life scientists, economists/ec ometricians, and
psychologists and other social scientists all reported suzable percent-
ages in-teaching as the primary work activity.
Engineers accounted‘for virtually all of the employment in d[eSIQn
almost-80 percent of the emponment in deveIopment and over 60
percent of the employment in consultlng

RS
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: " | TABLE 31b. Percentage Dletrlbutlon of Prlmary Work Actlvllles by Employment Flelde"- S
& S Energy- Relafed and Al DoctoraAScIenum and Englneers Employed Populellon, 1975 .

i \
’ . L Managemenfor | | oL o - |
\ T | Admlmstratton of Research and Developmenr - - Qther
P Research and ~ Basic - - Applied ~and No
Employment Fiald Totel Development Other Both Research Research Development Des:gn Teech Consult *Report
Total, All Fields ' R ' - | o
" Energy-Relatod " A 3o 7 6 2 0 5
“All Dottorates 100 nm & 3y 15 - 1 - 4 1 3 2 10
Mathematics L o
EnergpRelated 0. 9 by !
All Doctorates 100 ¥. 5 &2 T % S I 3
PhysicglAstronomy — o - R
Energy-Related O L B R O R L P
AllDoctorates . 100 . 10 2 R AN S R B 1 3
Chemmistry | SRS | o
* Energy-Related L I/ | 3 0 8 2 5
All Doctoats w1 O AR "
‘Earth,’ Enyironmentv and |
Marine Sciences. | o
" Energy-Rolated [ I 167
AllDectoretes: 100 = 13 b 2 4 8
Engineering' o | *
Energy-Related o 73 3y 8 1 7
All Doctorates 0 19 6 3 4 9, 2 4 5
Lifs Scignces S SR o . .
Errgelted -~ 10 3 22 g, g ey =0 by
AlDoctorates- 10 10 - 4 2 . o R B S R T
Economicg/Econgmetrics | ' ) | b‘ \ l o A
- Energy-Related 100 9 6 - T - R A
All Doctorates mw 8 7 3 6 - = 53 8 1
Pjchology end Other .+ 4 |
Social Sciences B o o b ‘
Energy-Related 100 q‘ 5 0 0 0 ¥ - 9
 All Doctorates w " T3 - 2 W3,
Other Fids and No | L |
Report . \ iy ;,
Energy-Related 100 7 29 ?P | 0 0T 8 %t
All Doctorates 100 9. 2 ‘ ' “

-

" aLeee than 0.5 percent engaged In the primary work agtvlty.

i) Serhple size 100 smail to permit meaningful calculatlens of percentage dlstrlbution !
RCE: Department of Energy, based on Nltlonel Academv of Sclence data, . : :
EKC | .




Compared with all doctoral scientists and engineers, thoée in-

volved in energy-related activitiesTeported much higher percentages’

in both management of research and development and applied re-
' search and a much lower percentage in teaching as primary work
| activities. These basic patterns appear in all of the major employment
fields.

Several employment flelds differed substantially from the general
pattern of primary work actlyltles reported for energy-related and all

‘doctoral scientists and engineers. Energy-related mathematicians

. reported much larger proportions in development and consulting.

" Energy-related chemists, physicists, and psychologists and other.

‘social scientists all reported relatively more doctorates involved. jn
basic research. - :
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- TABLE 3-1c. Engineering Emplo

P

.

]

. A

yment i and Primary Work Actilty

e Energy-Related Doctoral Sclentists and Engineers - . "'-'
 Employed Population, 1975 '
S . * Management or - o g J
o Administration of Reséumnd Devsloptent . Other ™
- Enginegring Researchend - “Basic  Applieg Lo andNo
Employment Fiald Totel  Development Other Both  Research v"Research Developmeni  Design Teach Consulh Report .
Tot, Engineering . 9181 229 g M 2 1 g oW e
Percent R (! A 1T % 8 o A N N A
i e ®erodlo0 w w m g /A
Percent 100 I = - VT s g Ty Ty N
Chomca e @ o ow TR BN R N T
Percent we% 0 3 % B b6y LR
Botial W w5 0 g 4 L TR
Pocent 0w 3l .
Nocker 416 g g gy ot R g,
Percent - o N L | A I
Mechanical -+ = 1,143 26 4.8 LI 201 B107 8 Eg
Pt -y Ty L T
Fuel Technology/ - L o -
Petroleum 6% 0 1 1 1 12a 153 12 - '11 6 ZZ %
- Portent T e S T R o
Mining S R 5 3 g % AR R R R
CPeeent g b 3 | u SN
C o MewrsScece . 4 g g g KRR 2 -0 u o
@ Pooent S0 M - 0 M - =t |
Al Other Engineering 2004 688 141 o 17 O w m 13 s
Parcant B T R T R 30 8 s
o L4 ‘ , ‘ I
Sample siz6 t00 smallto permit meaningtul calculations of percentage distribution,
SOURCE: Department o Energy, based on Natlonal Academy of Sclance data, ¢
’ {

v

Full Tt Provided by ERIC.

ERIC.
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Management or administration was the most frequently cited pri- z:,;';
mary work activity for five of the engineering fields. ‘Research’ and -

. development was:the primary work activity for only three of: the’_.:.
englneenngf|elds\-mchem|cal mechanical, and materials s¢ierice™
"plus the '‘all other engineering” group.-Applied research was the
"~ most frequent/primary work actuvnty ;mthm the research and develop-
ment area for all of the engineerir f!e‘lds except civil. Among the.
engmeermg fields, eIectrlcaI and mng had the largest percentages
lnvolved in teachmg N . 8
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T TABLE MG, Percentage Distibuton of Engineiy lhg Employneent Flelds by Prlmary Work Aclivies
S | " Energy-Related and lllero foral, Sclentleleend Engineers - o
D EmeloyedPopuleflon, e o

. N . e .
! . ‘
l‘.‘, . . cre

S e Manegementor B R P e
L L S Administration of HGSG&!CW&MGVGIOPMW ""7-‘;"-".‘ A * Other
<5 Engineering ~ Researchand - Basic - Applied Cead T adhy
/ : Emp‘loymenl Fisld . Development Other  Both Hesearcll Fles feh Development Deslgn Teach Consult Heporl o

Total Engineering | L | - ,.
EnergyReIated Y T8 5. .8 1 A
A Doclorales S N 3., 4 e o3 N2 T TR R

CIVIl .75:"':1-."'-‘,','-‘- U e U DN E
.. Energy-Related . _ B U T g
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| 'Chemlcal ST | _/l o RO

o EngRelaed LR I A N S I 5 S

',\,‘I‘.';,Allt)octorates v &, 00 5 s R Y B S T
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5 Naclear R
o Energy Related '
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I . oo
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o

‘All Doctorates BEPS 2 PE 7
L Fuel TechnologylPetrleun S N D

*“ Energy-R [ated ‘l:__ : '_a "
AII Doct retes .

- Mining, C : o ' | I ‘
/Enerngﬂealted L -—° = PR | NN CRR R R
Doctorles " S 0 =R
Melenald Sorce . s
Enelgy Heleted TR I R
AllDoclorales | SRR B AN
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The energy-related’eng’ineerin{j fields reported. the same general
patterns for pri'm'_ary work activities, with some variations, as were
reported by the total population. Energy-related civil engineers re-

_ported relatively more in developmént, design, ahd'consulting activi-

ties. Energy-related electrical engineers had a relatively lower per-

centage in applied research, and energy-related'hﬁning engineers - |

relatively fewer in the management of research and development..

.
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'32 EMPLOYMENT FIEL.DS BY TYPES OF EMPLOYERS ’

> , TABLE 322 EmBloyment Flld and Type of Employr
. » Enorgy»ﬂolatod Doctoru Scientlsts and Englnesrs
e Employob Populaﬂon, 1975
o | PR
."."ﬂ ) | ’ e o |
C Y nggs US. o State -
p o ‘ , o, O Educaﬂonal Government ~ and Local - Nonprofit Al Othp(
' Emﬁ!oyment F{eld . Total Indus(rp Insn{uuon Civilish - Governments  Organization ~ Employers®
o Total, A Pbds ¢ D8 e s LT I Y
“Percent S, 0, B . - o
¢ Mathematis - - “ w  w A0 2 -
L Patcant Sy s =
. PhysicsiAstronomy LU T e 26 o, 2 0
Percent . o R u . 's
Chemistry Mo . m M 0 0 15
- Pecent SR R ¢ 6 o5 b
’ 'Earth,Environmént.andMarineSciences 24027 13 % . w5 57 10
Percent .- | R T N IO 2 ok
Engineering - 9180 63 0w s Kl oW 2
. Peoet .- oo o® w7 4 -
o UeSines . m B B0 W 1t
Percent . I (S (RN N . g =
EconomicyEconomerics B m o o’ . T
Pocent B T R
. Psychology and OtherSomal Sciences - 539 ;95 ; 354 L - 109 (I S
Y Pecenty S0 10 B _b A T
A Other Fads T T ] .' : j' 7 % 6 0
o Peoent B [ 26 UL X
NoReport . cue Tw .;«4% A 1
Pocent T I 2 B L
A ' aLessthanOSpercent S | ' ' o - , AR
‘ bSarnple SIZO too small to permit meaningful caquIanons of percentaga distribution. s
* SOURCE: Dapartmem of Energy, based on Natlonal Academy of Sclance data, ) S
v, . ! . A
' ' ! N . v 561
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Over one-half of all the energy-related doctorates were employed
in private business or industry. An additional 28 percent were em-
ployed as faculty or staff in educational institutions.

Considerable variation-was reported among the various employ-
ment fields for the different types of employers. Educatiﬁ?al insti-
tutions were the largest employers for physics, life sciefftes, eco-
‘nomics, and psychology and other social sciences. The U.S. govern-
ment employed over 20 percent of the doctorates in four employ-
ment fields. Engineering accounted for 35 percent of all employment"
in nonprofut organ izations.



TABLE 33, Pbrcantaga'DIstrlbutlon. Employment Field and'Typ_e of Employer. | v o
3 ; Energy-Related and All Doctoral Sclentists and Enginesrs
| . S Employed Population, 1975 '

| !ff.‘ "

MR - Business US.  Stats A
‘ ) o | Or Educational ~ Government  and Local Nonprofit Al Other
Employment Fisld - Total  Industry ~ Institution Civillan . Governments  Organization ‘Employers
Tota, Al Fields o | |
" Energf-Related SN % 10 1 5 -~
All Doctorates - 100 25, 5% T 2 3 5
Mathematics KR | , o k
Energy-Related 0 6 31 5 0 4 0
All Doctorates 0 1 79 5 ~ “ 1 ..
Physics/Astronomy o "
Energy-Related 100 % 54 § 0 § 0
Al Doctorates D0 R 1 2 4 2
Chemistry o . g . ,
; Energy-Related 100 6 2 6 0 5. -~
All Doctorates B - ) 40 § 1 3 1
 Earth, Environment, and Marine Sciences s _ | 4 , ;
.Energy-Related W5 19 2 2 2 2
All Doctorates 100 A 49, 18 4 4 1
- Engineering | : |
Energy-Related W . 8 2 7 = 4 o
- All Doctorates 100 52 K 1 1 3 2
Life Sciences | '. | - ‘ |
Energy-Relatad 010 5 2 0 9 b
 All Doctorates - 100 13 68 10 2 -3 d
Economics/Econometrics | b | b
‘Ene.rg'y-Rela'ted 100 2 40 | 20 - 8 -
All Doctorates jOO 12 69 il 1 4 4
Psychology an Other Social Scienges. ~ ' b \ |
Energy-Relatet| 10 10 66 )] - - 0.
All Boctorates w e n 4 L3 4 10 l
Al Other Felds - ' o | o
- Energy-Related 100 -5 26 . 4 5 10 0 )
« Al Doctorates] 100 8 58 4 2 6 2 S
No Repor R , | o
Energy-Related o100 8 2 - 0 7 - .
All Doctorates wo ¥, 8 4 2 7 0 59"

;1 BLegs than 0.5 percent,' S

5

F MCSample 3i26 too small to permit meaningful calculations of percentage distribution.”
- e SOURCE: Department of Fnergv, based on National Acadnny of Sclence data,
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Energy-related doctorates reported over 50 percent of their em-

ploymentin business or industry while all doctorates reported over 50-

. percent of their-employment in educational institutions. Consider-

- able variation from the general pattern was reported among the

employment fields. For instance, physics/astronomy, life sciences,

. economics, and. psychology and other social sciences all had dis-

" similar percentages for energy-related and all doctorates employed
in business or industry and.in educatienal institutions.
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3 ' TABLE 3. Engineering Employment Fields and Types of Employers J | o y
o : Energy-Related Doctoral Sclentists and Engineers |
| Employed PquIaIlon, w5 |

: \ o Busingss '_ o Us State oo |
Engingering  + : O Eoucational  Government andLocal . Nemprofit ANl Other
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T Engreang o e gy g g W,
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B A AN ST S TR 0 0L
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0 i '
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Buginegé or indds‘kry was the largest employer for all the engineer-
ing fields except mining, which reported educational institutions as.
‘the largest em oner The US. govemment employed almost one-
fourth of the mmmg engineers, as well as a substantial number of
;*»"nublear mechanical, and fuel ‘technology/petroleum engineers.
.. M4terials science engineers reported by far the largest percentage«.
employed in nonprofit organizations; hOWever chemical, nuclear,
mechanical, and “‘all other engineers’” also reported significant
employment in nonprofit organizations: ° :
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CHAPTER 4.
. R’egibnal Location and Salarles _
The energy-related population in-states-east of the MISSISSlppl River accounted ' AP
for 57 pergent e energy- related doctorates. However comipared with-all doc- L e
tor iantisys and englneers, ‘the energy-related popu{atlon was relatively concen- 4y
trated in Ahree western. regrbns (Table 4-1a): the: West South Central states, the ' . S

states, and: the ,'acnflc states. These areas accounted for 40 percent of ,
the energy‘related pqpulatlon but only 28 percent of all doctoral screntlsts and ' :
engineers‘{see al$o Figure:8).:. a :
California had \by far. the largest energy-related" po\pulatron with just over 3000 ; .
(14 percent). Four other- states — Texas, New YorK;’ ‘Pénnsylvania, and lllingis— .. 7" R
had between 1400 and ]900 energy-related doctorates, and the Distriot of Colum- - .. . ;e
“bia had over 1100. These five states plus the District of Columbia accounted for ™’ o
~ Islightly more than 50 percent of the energy-related populatlon and approxumately e oo
- 40 percent of all doctoral scientists and ‘engineers.: . S ; :
In several of the regions and:states, 10 percent of more of the doctorates were - v B
_ energy-related (Table 4-1c). In“the West South Central, Mountain, and Pacific ..} & . E :
regions, 10 percent to 15 percent of the doctoral scientists and englneers were ' T
energy-related; in two states — Oklahoma and New Mexico — 25 percent were )
energy-related; andin 100therstates10percentto15percentwere energy-related. e W
As discussed in Chapter 2, when compared®With all doctoral scientists and )
engineers the energy-related population was relatively concentrated in’ engineer-., o a0
, ing; physncal science; and the earth, envuronment and marine smences The per- - ‘

*includes Alaska and Hawaii

FIGURE 8. Geographlc Dlstrlbutlon of Energy-Related Doctoral Sclentlsts
and Engmeers, 1975
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‘centage of engifteers and chemists in the energy-related population was larger thah
in the total) doctorate population in all nifie ‘fegions while the percentage of
physicists gnd earth, g virtonment, and marine scientists in the energy-related - -
population was larger f_‘-éight’ ‘of nine"regions. and in seven of nine regions,
‘respectively. . . T - T ' o :
Over two-thirgf§69 perg’en{}of the energy-re|ated earth, environment, and marine
' scientists were “located 'in three western regions.— West South Central ,(798),
Mountain'(362), and Pacific (500). These scientists accounted for about three out of

. ‘ten-of the energy-related dottorates in the West South Central region and about
* - two outof ten in the Mountain region (Table 4-1b). N

- Muqh of the regional location of energy-related doctoraies can be -gttr'ibuted to

- the concentration of the oil and natural gas industry in the West South Central

states and to the. presence, or absence, of ERDA multiprogram.labaratories: The
percentage of energy-related among all doctoral scientists and \engir’f})eers in each
-region was strongly influenced by the number of doctorates gmployed in ERDA
multiprogram laboratories in the region.' As suggested above, the'concentration of
the oil and gas industry in Texas and Oklahoma appears to explain the relatively
" high percentage of energy-related dactorates among all doctorates in these states
and in the West South Central region; however, because:of a lack of data it was
impossible tg establish this relationship by statisticakanalysis: Thus, tha concen-
tration of th# petroleum industry and the presence of five of the eight ERDA-
‘owned, contractor-opérated multiprogram laboratories  in.the three western re-
gions explains much 6f the relative concentration of energy-related doctorates in
_these regions. ' i

— : : A}

The second part of this chapter provides information on salary levels. These.
data collected by NAS were regular salaries for a 12-month period;for college
professors or others on 9- or. 10-month contracts, NAS adjusted the galary to re-
flect a-12-month salary. = . - ,

The median salary for energy-related doctorates 'was $25,900 and ranged from
$22,300 for psychologists and other social scientists (excluding economists) to
$30,300 for the “other fields” group that includes doctorates employed in busi-

ness management and administratiqn (Table 4-2a). The salary at the tenth per-

. centile of all energy-related doctorates was $18,600 whjle it was $38,700 at the

ninetieth percentile. Comparing tenth-percentile figures.across the energy-related
employment fields, engineers had the highest salary at $19,700 while economists
had the highest salary at $55,700 for thé ninetieth percentile. .
In the energy-related population in general, chemists; engineers; economists;
. the earth, environment, and marine scientists; and persons employed in the “other’
fields"d group had higher than average salaries for all percentile 'Iev?ls. Energy-
. related enginegrs' salaries varied substantially ac ross the engineering émployment
fields with chemical, nuclear, fuel technology/petroleum, and materials science
engineers reporting higher than average earnings. = - '

'The relationship was estimated using a simple linear regression of the form y= a+bx, where y
was the ratio of the energy-retated population divided by all doctdrates in each region and x was the
number of doctorates employed .in the ERDA muitiprodram laborataries in each region or the number
‘gf doctorates employed by ERDA in the case of the District of Colurnbia (Middle Atlantic region). The
-number of doctorates in ERDA multiprogram laboratories was taken.from Scientific-Engineering and
Technician Manpower, Government-Owned Contractor-Operated-Multi-Program Laboratories, a report
by Oak Ridge Associated Universities to the ERDA, July 18¥5. The data used in the report was collected
approximately 3 months before the NAS survey. The distribution of ERDA multiprogramdlaboratories
is New York — 1, lliinois — 1, Tennessee — 1, New Mexico — 2, California — 2, and Washington — 1.
Except the West South Central region, approximately 90 percent of the variance in the percentage of .
energy-related doctorates among all doctorates across regions was related to the level of doctoral -
employment in the ERDA multiprogram laboratories by region.’ : : '

v
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As would be expecte{d. the thpe of employer and management as a primary work
activity strongly influenced the relative median salaties across employment fields
for the energy-related’ population. The percentage employed in private business/
industry had a strong, positive correlation with the median salary across em:

_Ployment fields, and ‘the Bercentage employed -in educational institutions had a

syong, negative correlation with salary levels. The percentage involved in manage-
ment as a primary work activity had a very stro g. positive correlation with the
salary levels across employment fields.! S c

A significant, positive correlation existed betwgen'the median salaries across the
employment fields for the energy-related population and.the petcentage-of the doc-
torates who had found employment in the sare: field é§“their degree specialty.
While this might be interpreted as indicating the relative strength or weakness
g the. vatious employment fields,
one-fourth. of the variance-in the

caution must be used as only approximate)
median salaries across employment fields

g

R

~~ torates employed in the same field as the egree specialties2 ..~

The median salary for the energy-relatea‘f.doctoratés'was 12 percent 'highér'

. than for all doctoral scientists and engifeers ($25,900 versus $23,100), ‘with

mathematician's; earth; environment, and marine scientists; and the “che'rllﬁeld's"'
group reporting ‘the largest differences in” median salaries (Table 4-2b).’ Com:

paring .salaries by percentiles, the tenth percentile salary. for the energy-related.
°S Dy ! ,

‘population was 15 percent higher7Lhan for.all- doctorates, and the ninetieth per-'

centile salary for the energy-relat Ppopulation Was 10 percent higher than for
ali doctorates. L /,/. S v S
A fairly strong, positive correlation existed between the median salary of all

s related to the percentage of doc-

doctorates in the employment field and the percentage of energy-related 'docj .

torates within the employment field. Qver 40 percent of the variang“e’ in mediah
salaries across employment fields was/related to the percentage of energy-related
doctorates in each field.3 A o .

i
,

i

/

/
i

'Based on thé résults of simple linear regressjo’ns of theformy =a +bx, wherey was the med_ian's_alary
of the energy-related population by employment field and x was the percentage employed in private

business/industry or in educational institutions or reporting management as-a primary work activity. "
. 2Based on the results on a simple linear regression of the form y = a+bx, wherey was the median .

salary by employment field and x was th@'percentage of doctorates employed in the same field as _

their doctorate degree specialty.

:~|

3Based on the results of a simple linear regression of the form y =,a+bx, where y was the median -

salary of all doctorates in the employment field and x was the percentage of energy-related doctorates .

in the empioyment field. . .
' f



41 EMPLOY_MEN.‘I_»' BY GEOGRAPHIC\LQCATION ol T ,
Yo e o . - TABLE 4-1a. Employr‘hen}_,‘ by State and Region = . : o
o ' Energy-Related and All Doctoral Scientists and Engineers _, S '
S Employed Population, 1975 . . -
Region .. Energy-Related Total ~ Region ¢ ' Energy-Rélated -  Total P
and State . - ‘Number — Percent  Percent . andState - Number Percent  Percent
New England = . 1,035 50 77 - East South Central . =846 . 4.1 42,
Connecticuit ¢ -~ 328 C 16 . 1.8 Alabama " 104 0.5 1.0- .
. Maine IR | IR & I 0.4 Kentucky, . . .87  -0g4- 09 |
. Massachusetts - ° - 594 28°. 44 ¢ Mississippi =~ 33 02 . 06
;  New Hampshire '~ L K Tennessee’ - T 622 280 17
Rhode Island - 54 - 03 . 05- - "West South Central TRA73 . 134 0 7.
Vermoit . . * - 27 o4 « 03  Arkansas U AP IR I R
Middle Atlantic 4032 \193 199 ~ Louisiana - 225 117 g2
NewJersey - - 933 ‘45 42.  Oklahoma . . 609 - 29 ' g}
New York 1,625 7.8 102 .. Texas . S0 TR1892 - - gy 46 .
. Pennsylvania 1,474 7.1 55" Mouritain . - - 1,905 7 91 % ]
East North Central = 3,240 155 164 # Arizong, - v . - 434 . 06 M.0
* Ninois - 1400 &7 . 47 .. _Colorago * . , sg57 . 7 1.9
Indiana” = .i198 09 " 21 idahe 150 °,07.. 04
-Michigan - - 546° - 26 35 \Mont.ana'_' el 1169 b6 . 0.3°
Ohio "~ 975 . ' 47 4.3 "“Nevada L R S T
Wisconsin - 121, 06 . 19 ' NewMexico. .- 736 35.° a1,
West North Central - 481 23 62 Wtah 152 . 07 . 09 ,
lowa = . ,Eb ‘95 05,7 1.0 Wyoming o0 59. - 02
Kansas . T 4 7 02. 09 Pacific ' 3,756. 13:6
Minnesota : | 9% ... 05 .17 Alaska s~ =t g (A}
Missouri Co148 T 07 17 " California . 3.002 / 1.4
Nebraska - ,40-. 5702 0 05 Hawaii - .. 13 =2 AN 04
North Dakota , 455" 0.2 0.2 - Oregon - = 118 0.6 1.0
* . South Dakota : »5,15 oo 0.2. Washington - 608 29, 7.
South Atlantic 2806, 135 176 -US.Possessions : | 16 2. 03
‘ pelaware o 281 1312 e ..+ 20852 000 . 7000
o District of Columbia -1.117 ) 54 .35 : . P
@S Florida. ¢t - - 1547 8.7 21 L ah R . e -
_..Georgia . - - L0000 0 17 L Pt - ; :
©Maryland iy o C 316 15 0 g e i) g o V.
.  North Carolin: o152 07 . 21 £ : Lo
- " South Carolina’ > - 101 .. g5 . 0B e e ¢
- Virginia . v T 394 0 g 2T e AT e S
o ; West Virginia- .91 L 04, . 050 CE o
LS M vt

‘. e . N . . - R 7 A . N d . @ . CC
Andicatesithe sample size was top small-to-provide aﬂ_ac’c‘:@a(a estldm}té'({ee also the footnote to Table 2-4a,
v ,_‘A- * T

SOURCE“Departrhent of Energy, based on Natlonal _Ac_a;iegﬂ&'of._sﬂen: date. - . 4
SN - R " - . B ‘,-‘{,"‘: whi Y ) .: y
- :. . . ) ) . . X B ‘.g " -"-.'
. I S L : ! et
S L S R A v
Tomi .y .

SRS e




\ The three Middle Atlantic region states accounted for the largest
percentage of energy-related employment among_ the regions while
California had by far the largest energy-related employment for any
individual state. Employment in the states east of the Mississippi

.. River totaled 57 percent of the energy-related population; however,
_ energy-related doctorates were relatively more concentrated in the

'western states. The three western regions — West South Central; .

Mountain, and  Pacific — had 40 percent of the energy-related
doctorates versus only 28 percent of all doctorates.

R
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4 i TR b TABLE &b, Employment Flelds by Geographic Region
. . . . EnergyRelated Doctorl Sciantists and Engineers ...\ ..
: A Employed Popul@gon, 1975 |
- 1 : - . i \ ‘ Cs
A A, . f . Brth, : ' Psychology  Other
r L Physi ~ Environmpt, Life.  andSocial and No
~ Geographic Region"  Total -Mathematics  Astronomy _Chemistry  and Ma‘rine Engi‘neeringA Sciences  Sciences  Report
NewEngland = " 1035 39 - 150 A s 3 515 RS ¢ B4
Porcent 0 4 L S 50 L
* Middle Atlantic 4,032 63 a6 8‘53. 1987 2109, 81 15 186
Percent 100 2 10 a5 22 4 5
East North Central - 3,240 57 369 624 195 1,481 144 5 177 -
~ Percent 100 2 e .2 6 - 46 4 5 5
WestNorth Central 481 15 5% 97 % 180 (Z 5 %
Percont . - 10 b 2 0 . 7 T 5 8
] o ‘ '
goouth Allantic 2,606 60 RO k| 268 992 1% 3 137
Percent 100 2 %, 15 10 % 6 12 S
East South Central 846 6t . 112 103 15 418 . I\é2 40
Percent 07 L LI
West South Central 2735 % 0 & 397 798 1,226 2 m, M
Percent | , 100 2 ."‘ I, B 2 R 1 S3
Mowntan 905 w9 ¥ g g 608 B 1M s
: (Percgnt 100 2 21 X [ A § - 3
. ‘ ‘ " ' ‘
' Paci L A N .
Percent 02 16 ue g3 . “ o4 a5 g
USs. Possessiog 1? 0 . 0 0o . 0 , 0.0 0
Percent - - - - -, = 5 - = -
#The states In each region are shown in Tabla 4-1a, o y , | ’
bSample size was il small to permit meaningful calculgtions of percentage distribution. |
* SOURCE: Department of Enargy, b'd on National Academy of Science data.. .
U Y ’
: : A ’ c ol
: ' v ok
} , ,
, Y. v
1 ' . . _l '} ' ’ -
LY ' \
- § ‘ a
1 . Y ‘A ‘



- Employment in all regions was fairly diverse among the various
fields, and each region generally reflected the national distribution
among the employment fields. Engineering was the largest employ-
ment field in every region. Physics and cheniistry 'were either the
second orrthlrd largest employment fields in-all regions except the
West South Central and Mountain statés. The West South Central

- region had a relatlvely low percentage for physics but had by far the
highest percentage for earth, environment, and marine sciences. The
Mountaln states had the second highest percentage of employment

-in earth, environment, and marine sciences. :In fact, two-thirds of
! energy-related earth, environment, and marine sciences doctoral em-

ployment was in_ the West South Central, Mountam and Pacific
regions. : :




TABLE 4-1c. Percentage Distribution, Employment Fields by Geographlc Reglon
» Energy-ReIated and All Doctoral Scientists and Engineers
Employed Populatlon, 1975

' . “Ea'rth, Psychéfoby Other
_ : Physics/ Environment, Life and'Social and No
Geographic Region® Total Mathemat/cs Astronomy Chem(stry and Marine  Engineering  Sciénces Sc;ences Report
New England . o . S ’ .
Energy-Related 100 4 14 .14 3 7 6
All Doctorates 100 - 6 9 N 4 21 25 7
Middle Atlantic ‘ : A o Co L -
Energy-Related 100 -2 0 21 5 2 4 5
All Doctorates.. 100 7 " 8. 16 3 20 24 8
) b \ )
East North Central o : o . e
Energy~Rel ted 100 2 . M 20 ' 6 4 5 5
8 , 6 15 3 24 24 6
West North Central ) i
Energy-Related . 20 7 7 5 8 :
All Doctorates 100 12 ' 3 36 22 6
South Atlantic .
Energy-Related 100 15 10 © 6 12 5
All Doctorates . 100 12 - 5 <27 22 : 6
East South Central b
Energy-Related 100 13 8 ‘ — 5
All Doctorates 100 6 6 30 24 5
West South Central A | .
Energy-Related 100 2 3 1 3 3
All Doctorates 100 7 5 26 18 6
Mountain . . . :
Energy-Related 100 2 21 13 ° 19 : 3> 4 5 3
All Doctorates - 100 . -6 10 8 o 10 16 s 24 19 6
Pacific _ ' ,
Energy-Related 100 2 16 14 13 44 4 5 2
All Doctorates 100 6 8 9 6 18 23 . 23 6
U.S. Possessions - ' '
, - b ' - b . b
Energy-Related — _ — —
All Doctorates. 100 4 6 7 - 3 _ 18 30 v 21 . 12
aThe states in each region are listed in Table 4-1a. . . ‘ : ' ] ' -

bSample size too small to permit meanmgful calculations of percentage dtstrlbuthn
‘SOURCE: Dapartmont of Energy, based on National Academy of Sclence data.
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The East South Central region was the only one having a higher
percentage of mathematicians among:the energy-related doctorates
-than among all doctorates. Only the West South Central region had
~a smaller percentage of physicists among the energy-related than
among all doctorates. Only two regions, New :England and- West
South Central had smaller percentages of earth, environment, and
marine scientists among the energy-related than ‘among all doc-
torates



4.2 SALARIES BY EMPLOYMENT FIELDS

. ‘ : TABLE 4-2a, Employment Flelds and- Salary Percentiles
Energy-Related Doctoral Scientists and Engineers
Employed Population, 1975
34 .

¥ - - ~r

L L . 10th 25th 50th 75t 9oth ]
Employment Field ) ' - Percentile Percentile Per_c:;entilea Percentile  Percentile
Average, Aﬁ Employment Fields © $18,600 $21,800 - . $25,900/ $31,100 $38,700
~ Mathematics . 18,200 . 22,000 . 24,800 30,600 38,900
. -Physics/Astronomy - 18,200 20,700 © 24,400 ' 29700 36,200

Chemistry ° * 18,300 . 22,800 26,600 31,500 40,000
Earth, Environment, e L ’ : _ ' . ) ,
and Marine Sciences: 18,800 21,800 26,500 34,200 40,800

“Engineering - . 19,600 22,200 26,000 30900 37,800
Civil : © 18,700 20,200 22,100 28,200 32,900
Chemical : 21,300 ' 24,200 - 27,200 31,800 40,500
Electrical » 18,900 21,300 . 24,900 32,800 42,000 .
Nyglear 20,000 . . 23,400 26,200 - . 30,700 136,400
Mechanical - N 18,400 - 20,400 24,000 28,500 V832,100
Fuel\Techrblogy/Petroleum o 22,500 25,600 28800 36,100 | - 42,200
Materlals Science N . .20500 . 24,000 274000 . 31,300 37,100
Scien . 16,200 " 18,900 22,300 26,600 \ "31 ,600

N om.c§5conometncs o 18,4 21,300  °. 26600 .- 35900 55,700

¥ ychology and Other ) .o .

+ 42 Social Sciences : : 185 17,600 22,300 . 27,300 © 34,000
" fidDther Fields ,200 23,600 30,300 "~ 40,700 50,100 ~°

y . - . . ‘ - ! oy
j RS ~n
fittieth percentile is the median salary fo h emplovment field . \
RCE: Department of Energy, based on Na { Academy of Science data. \ {

‘ nces to mCrease between each higher percentlle listed.
‘ﬁa_n.lcal englneershad the smallest differences between

PE¥n these twod percentales )
: a BHE tenth and twenty-fifth perCeljlles (pre- .
ably wherg riewer doctorates were concentrated) werd found in
- siences and in psychology and other social smences.whlle the .
tsalarles were in three englneermg fields: chemucal 'fuel tech-
i y/petroleum and materials science. 5 :
_ N ,e difference between the lowest and hlghest salarles among the
, o z l0yment specialties at the tenth and twerity-fifth percentiles was
: bout 45 percent. The difference between-the lowest (civil engineer-
ing) and the highest salary (““other fields”)-for the median (fiftieth
percentile) was 37percent; then the difference increased to 53 per-
cent for the seventy-fifth percentile and to 76 percent for the ninetieth
percentlle . _ ; ’
: _ ' ﬁ?@'?\* Sow

i

.
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TABLE 4-2b. Medlan Salary Comparisons by Employment Field
Energy-Related and all Doctoral Scientists and Engineers
Employed Population, 1975

N \

R Ratio of =
: Median Salary Energy-Related *
Employed Field ' Energy-Related  Total to @ta/
AII Employment Fields ‘ © $25,900 $23 100 1.12
Mathematlcs : . 24,800 21,800 - 1.14
" ¥hysics/Astronomy T 24,400 - 23,600 1.0
. Chemistry : 26,600 23,900 1.1
f Earth, Environment, Marine o ,
/Scignces . 26,500 - 23,400 .1.13 N
Engineering 26,000 25,100 1.03 .
. N . , N . )
Civil . 22,100 22800 ° 097
‘Chemical _ . 27,200 26,200 1.04 .~
Electrical : 24,900 24,400 . 102
Nuclear ’ » 26,200 25,500 ©1.03
Mechanical ' 24,000 . 23,800 1.01 ) ,
'Fuel Technology/Petrojeum 28,800 27,900 .- 1.03 :
Materials Science S 27,000 27,300 102
Lite ciences ’ 22,300 22,200 '1.l01, .
26,600 .24,200 - - 1.10 Coe
22,300 21,600 1.03 T
30,300 24,300 1.25 ‘ )
ademy of S| data;' ' : S

($25,900 versus $23,100). Only cuvnl ng Qeers had a median sakary

59



e, 4_ "t

U.S. Government Funding Sources

&

A slrghtly higher. percentage of the énergy-relat d doctorates received support
fromtheU.S. government‘ than did alrdoctoral scier{tists and engineers {47 percent
versus 43 percent; see Table 5 -1a) /AII employmentJfields except engineering and

earth, .en\hronment and, marine sciences had higlfer percentages receiving U.S."

government $upport among the energy—related dogrorates than among all doctoral
scientists and-engineers. Over 70 percent of the ghergy-related physicists and life
scientists recelved U.S. governrent support. Amghg the energy- -related engineers,
three employment fields — cjvil, chemical, ang/tuel techno!ogy/petroleum — had
fewer than 30 perc,ent reteiving U:S. governgfent support. In the mining, nuclear,
_and materials science engineering fields, over 60 percent of the energy-related

', engineers received U.S. Jovernment support. (See Figure 9.)

By type of employer (Table 5-3), the énergy-related population and all doctoral

J screnttsts and engineers reported widely varying percentages receiving U.S.

S

A ]

government support except'those empon%j in private business/industry where
both the energy—retated and all doctorates reported just over 20 percent receiving
U.S: government support. Qver two-thirds (69 percent) of the energy-related doc-
torates employed by gducational institutions received U.S. government support

-~ dampared-to onIy 42 percent of all doctorates employed by educational institu-

(tiops. ., -«

Over 10.950, doctoral sC|ent|sts and engrneers received support from ER DA (Table

‘4b) of thése, only 46 percent (5085) reported that they were energy-related.
ong the doctorates receiving support from ERDA, less than 15 percent of the

I| escientists reported they were energy-related; less than 30 percent of the earth

erivironment, -and marine scientists were energy-related; and approximately’40

percent of the physical scientists were energy-related. In contrast, almost 70

" percent of the engineers who receiyed support from ERDA were energy-related.

The doctorates who recelved ERDA support but did not indicate they were
'energy- and.fuel-related may have indicated another area of critical national im-
portance (see Figure 1), e.g., environment, teaching; health, mineral resources,
* defense, or even food production and technology. In the case of nuclear physics
-research and accelerator-related research, the survey respondents may not have
checked any of the areas of critical national |mportance as none of the listed
areas wds appropriate to their work.

Twenty-four percent of the energy-related doctorates received support from
" ERDA compared with-only 4 percent of all doctoral scientists and engineers (Table
5-1b). Ten percent or more of- the energy-related doctorates in one or more em-
ployment field receiveq at least partial support from the National Science Foun-
dation, Environmental Protection Agency, Department of Interior, and Department
of Defense. Focusipg on those- receiving ERDA support, 87 percent of the energy-
related doctorates ‘were either physical scientists or enginegrs versus approxi-
mately 69 percent of the nonenergy-related doctorates.from these same fields.

Employment of ERDA-supported doctorates was con ipntrated in educétional
institutions — over 50 percent. Doctorates employed bytptrvate business/industry
were the second most common recipients of ERDA support.

A comparison of the primary work activities supported by ERDA and other Tna-
jor U.S. government sources of support for the energy-related doctorates re-
vealed 30 percent of the doctorates funded by ERDA were in management com-
pared with 28 percent for the National Science Foun‘ldation. 35 percent for the

4

'It should be noted that the actual extert of the support received from the U.S. government could
range from a minimal amount to full support; see question 20 in the questionnaire (Appendix A).

’ 75
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Department of Defense and 29 percent for the Department of Interior. Fifty-seven

E

. * A percent of the doctorates funded by ERDA were in research and development
. s - compared with 46 percent for the National Science Foundation, 50 percent forthe
S \ Department of Defense, and 51 percent for the Department of Interior. z W
. ) . 50 [~ ' . ) ! I . ‘ . ' . ’:,,,'//. B ?,i. - | c'?’;
o . ' Energy-Related - - o - R o
R
¥ Energy-Related
. \ . Supparted by . Supported by
. / i : -U.S. Energy Research and -
Us. Go_vernment , Development Administration
B FlGURE 9. Percentage of Doctoral Sclentlstaﬁlnd Engineers Recelving U.S. -
, W Government Support 1975
e x‘. N i [ } . '
L. A : ~ g .=
P ;. ¢ o , L .
. . ,
. ) ' . \ S
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5.1 US. GOVERNMENT FUNDING SOURCES BY EMPLOYMENT FIELD

TABLE.5-1a. Percentage of U.S. Government Supported Personnel by
- , Employment Fleld® , :
T, . Energy -Related and All Doctoral Scientists and Englneers o : )
R Employed l-’opulatlon 1975 ) '

¥ .

r—

, - : Percent Reporting
' P U.S. Government Support
. . All Doctoral
; . : Scientists and

-Employment Field- . Energy-Related Engineers  ». N
Total, All Fields - : a7 ‘43 '
Mathematics ¢ - ;- o 55 : 27 . )
Physics/Astronomy 77 . 63 - ' o ®
Chemlstry : s 37 "8
Earth, Environment, and Marine Sciences - 56
Total Engln_eerlng . ‘ T - 43 $ 487
" Civil , - 29 ©44
Chemical " ~ 24 23
Electrical S, 46 T 47,
fndustrial, Manufacturing - 54 27 .
Nuclear ' . , . 64 ' 64 . g
.. Mechanical - , 41 42 B : :
_Fuel Technology/Petroleum = . o200 21 _ - _
" Mining 62— 50 o
Materials Science - o 75 48
' . All Other Engineering ' 50 - 57
Agricultural Science L 76 - 61
Biology and Medical Science = 70 _ 56
Economics/E€onometrics T T 40 ¢ - 33
Psychology and Other Social Scnences L 52 : 33 . _
Other Fields . o 33 28 : \ A
Field Not Reported 30 26 ' L

Andicates at least partial support or sponsorship of work activities by the U.S. government. !
SOURCE: Department of Enefgy, based oq National Academy of Science data. f

The percentage of doctoral scientists and engineers recelvmg u. S
government support was only slightly ‘higher among the energy-
related than for thé total population; however, the ralative percent-
ages varied consrderably among employment fields. Energy- related.
mathematicians had twice the percentage recelvmg government sup--
port in comparison with all mathematicians. Energy-related earth, . .
environment,’and marine scientists, however, had only seven-tenths o
the percentage recelvmg U.S. government support as did all earth, ..
environment, and marine scientists. o

Energy-related engineers reported a sllghtly lower percentage re- :

“ceiving government suppott than did all doctoral engineers, but this K
was the result of lower percentages reported mainly by civil eng|-
neers and by trJe “all other engmeermg group..

7

.

- 63



TABLE 5-1b. Employment Fields and U.S. G;:v'ernmen't‘Fundltig Sources

Energy-Related Doctoral Sclentists and Engineers
~ Employed Populat[on,‘1975 s
L o . 'Number" R_eq'éivinq‘ku.s. Goyernment Support ‘
- Enzr%y-ﬁelated Natiomal  Environmental Nuclear Dep!rtme’nt Department |
;S' y red Scienge Protection ERDA  Regulatory . of Joof e Al
) uppo ‘e - Foundation. Agency (AEC) Commission - Interior Défense Other .
Employment Field Total 1,765 493 5085 ' 693 g2 © 1,395 2,757 °
Total, All Fields . 9810 o 4 '14 ' 0 e '~51 '.}38»_
Mathematics 246 a8 17" 1413 80 22 “ 313 371
Physics/Astronomy’ 2,027 © N ‘ ' ' : Y :
L 279 - 29 699 68 - 563 * 295 231
Chemistry 1,286 : , 4 o _
Earth, Environment; and 221 . 105 188 69 444 7 % 90 - 235"
Marine Sciences S 937 : . , ‘ _ e
o , : 526 . 193 2,261 404 319 580 1,031
-Engineering .« 3,966 . . o 49 . . o 64 - 0 162
Agricultural Sciences 20 oo o o a
‘n; Ly i i : \ . q . . .
Biology and Medical A6 11 166 21 . 15 0 150
Sclence " 40 .75 Co14 23 0 o 1 188
Economics/Econometrics .. .2;,52‘ o DR ' , o
* Psychology-and Other T * '54' B ‘ 4 . E : 0
Social, Sciences :i':'?.}"279 _ < 44 i 2: T 1:3 28 . ;8 fz , 29.:
Field Not Reported ' 63 - R . . T eE

n
—

-al'nqicates at least partial support or sponsorshid of work activities by the LS. government. Number of individuals reporting one or more
. sources of J.S. government funding support. Because'some individuals reported multiple sourcegof U.S. goverhme’ﬁt’tunding stpport, the sum of

indiviguals reported for all agencies is largér thad the total number receiving support.
. SOURCE: Department of é';jergy,based on National Academy of Scjence data.
! gy, based .
e

Slightly less than 6ne-half_of all eri'ergy-rél'ated doctoral /scien.,tists‘

and engineers recgived sGme government support during 1975, Of -

those receiving gbvernment Support, approximately one-half re-
ceived it from ERDA, the most common source of government sup-
port for six of the employment fields. Agencies such as the Federal
Energy’Administration and the Federal Power Commission are in-.
cluded in the “all other” category ‘of funding sources. '
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' B TABLE 5-1c. Englneerlng EmpIOyment Field and U. S Government Funding Sources )
' S ¢ ) o E'nergy-ReIated Doctoral Engineers . A o o
S e ‘ © ‘4 . Employed Population;, 1975 co : . T
L _ Number Recelwng US Government Support .
. - Emergy-Related National Environmental .. Nuclear  Department Department e
L : E US. Goyt; - sgignce - Protection ~ ERDA.  Regulatory of - . of Al -
Engineering : Supported Foundatlon Agency - (AEC) Commission  Interior - Defense  Other.
Employment Field . S Totl _ ' _ o ‘ ' o
Total, Engingering . 3966 , 525 . . 193 .- 2281 404 . 319 " 580 1,031
SCwit T2y o100 0 - . 54 - 32 29 7 0%
Chemistry - . 483 . 87 L9 299 - 10 70 . 3 .67
" Electrical S22 ed 10 60 38 . 3 . 49. . 56
~ Industrial, Manufacturing .3 13 0 6 0 0 0 2
Nuclear - .. 180 +24 12 P05 -v, 146 - 0 " 48 64
<Mechanical ‘ . 463 91 . . 10 - 235 . 38 0 23 - . 148
" Fuel Teqhnology/’ N . S S ’ . :
Petroleum - ‘ S0 1240 .0 . 8 46 0 8 42 .40
TMining .. . 8 10 . .0 . 19 0 - 78 -0 0
Materials Science . " 310 " @7 0 206 3 -9 , 49
= All'Othér Engineering - 1424 ' 190 “ 124 743 . 104 : .aé ‘ % 566
aInqlgates atleast partial supportpr sponso‘rshrp of work actwltre,s by the.U.. S government Number of rndlwduals reporttng one or more sourggg
of U.S."governmgnt funding sugport Because some individuals reported multiple sources of U.S. government tunding support, the sum.
» individuals’ reoorted for all agencies is larger than the total number receiving support.
SOUR(;F Department oi Emerqy based on Natlonal Acadomy of Sclence data. 7 L o ]
5 ERDA provrded support fot one-fourth of all ‘energy-related engl-' o s Y

"RYErs and fof 58 percent of’ those who: received U.S. government - | ' "
-supporﬂlERDA was the - mos} common source of U.S. government '
'support for all engineering fIE|dS‘ exoept electrical and mining, with ' ’
support’ ranging from 13 pe/c;ent for cml ehglneers to 51 percentfor"_ e
nuclear englneers , . '
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52 u.s GOVERNMENT FUNDING souncrss BY PRIMARY WORK\ACTIVITY

e . /
. . - . >

' TABLE 5-2 u. s Government Supported Personnel by Primary Work Actlvlty .
- Energy-Relgted and All Doctorak Sclentlsts and Englneers PRI
e o Employed Populatlon 1975 oL

‘ . . US Governmentsufporteda" o
e T e T "~ AllDoctoral* |
e o : L Energy-Refated ,,Screntlsts ahd Englneé‘rs_ .
ot Prrrhary WorkAct/wty T P '+ Number ~Percent Number: ” Percent -+

Total Al Actrvrttes'«, IR (9810 47 . 118131 . . 43
Management/Admumstratnon Total 3,608 - o a2 23122,-
~.Management, Research and ‘ T ,> o
Development . & % .:. . 2131 49wt 14,854
Management Other N PRI I B YO . 5,008 ¢
~Management, Both | . * Cse’ 29 370
S Research and Development Total ..BM94 'S5 52558 -
" Basic Research R - PO T80y . 20721 76
o Kppiidd Research : - ' e 2823, 51 “1920m . .57
el Development L ) e ~.'42"1‘ 32 , 3503 36
“ ' Design, -, T < IER - B /- RN T A

" Teaching. . [, v 89 M < 25347 27

_ Consuiting: . . 3 T 323' 32 .- 1,988 Y 3
. o _ : S

a

. Other and" No Report - "’ BRI ¢ T 45 . 9538 738 -

’ .. . N . - 'y o SR
; . alndrcates at least partial support or sponsorshlp of work actrvmes by theUS government ' = T Eﬁz
el SR, SOUHCE Department of Enbrgv bised on Natlonal Acadﬁm iﬁﬂcﬁdaia »l"‘ . S T )
» 'For the three most common pr| work actrvrtles reported by the
o energy-relatedrespondents—managementof research and develop—
 ment, basic réSearch, and applied research —the percentages receiv-
v ‘ SR '|ng u.s. government support were fairly-close for.thé energy-related o
0 Qe » - .and-all doctoral sc1ent|sts and engmeers The Iargest dlfferences in:

, . o _percentages réceiving U.S. governmentsupport were reported inthe

S, managerqent both” activity-and in the design activity, both e,fwhlch-'
o P -had much smaller’ percentages of energy-related doctorates receiv- -

. e |ng u.s. government support, and in the teachrng actrvnty where .
o energy-related doctorates had a much Iarger percentage recelvmg o
I ' U.S.government support. - - ' + . Lt
~ Energy-related doctorates engéiged n‘l reSearch and development :

‘had the’ Iargest percentage receivmg U.Sggov mentfunds in1975. -
' ERDA'was the most comrifon source, off 8

ernment support in,
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5.3 U.S. GOVERNMENT FUNDING SOURCES BY TYPE OF EMPLOYER

‘v.“(‘ o

TABLE 5%, uss. Government Supported Pefsonnel by Type of Employer

Energy-Related and All Doctoral Scientists and Engineers
o Employed Population, 1975

. L ‘ «~ . US. Government Supported®
: o ‘ All Doctoral
-Related ©  Scientists and Engineers

Type of Employer | B N.g & jjf,rcent Number  Percent
Total, All Employers” oY ST a7 L 113431 43
Business or Industry _ 2,757 23 14,442 22
. Educational Institutions- 4,060 69 64,151 42
- .4l:S. Government, Civilian 1,985 100 . 19,477 100
* State and Local Government , 44 27 2,387 - 53

M Nonproflt Organizations ) 904 88 ' 6,179 73
7 Other Employers and No Remrt 0 " 73 6,495 62

P

3)ndicates at least partlal support or sponsorship of work activities by the U.S. gbvernment. :

SOURCE: Department of Energy, based on National Academy of Science data. P

Approxnmately one-fourth of the energy- related doctorates in
business/industry and in state and local governments received U.S.
government support. The percentage of energy-related doctorates
that received U.S. government support for other types of employers
was approxnmately 70 percent or above. '

ERDA was the most common source of funding for energy -related
doctorates in business/industry, educational institutions, and non-
‘profit organizations. Twenty-eight percent of the energy-related
doctorates employed by the U.S. government worked for ERDA.

The percentages of energy- related doctorates and all doctoral
scientists and engineers in business or industry who received U.S.
government support were about the'same. However, among the other
types of employers (excluding the U.S. government), the percentage
receiving support varied considerably between the energy-rélated
and all doctorates>Educational institutions, nonprofit organizgtions,
and the ‘‘other employers” group (health, military, international
agencies, etc.) all had substantially higher percentages of energy- -
related employees receiving U.S. government‘éupport in comparison
with.all doctoral s¢ientists and engineers.
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5.4 US. ERDA FUND':D DQCTORATES
- TABLE 5-4a. Distribution of ERDA‘Supported Personnel by Employment Field .

. ks Co Y Energy-Related and All Doctoral Sclentists and Engineers
LA o s Employed Popgylation, 1975
P BT L ~__ERDA Supported ®

. . All Doctoral
- : . Energy-Related * Scientists and Engineers

Emgﬁ)ymeﬁt Field - “*  Number  Percent  Number  Percent

Total, ERDA Funded ' : 5,085 100 - 10,954 100
Mathematics - 149 3 353 3
Physics/Astronomy 1,410 28 3,590 - 33
Chemistry i oy 699 - 14 1,509 14

3 - Earth, Environment, and Marine ' B
Scighces . : 188 4 690 6

Total Engineering - °, . 2,281 45 3,324 30

“Civil - 54 - 1 .75 R
Chemistry - 299 6 358" 3
lectrical S .60 1 76 1
ndustrial, Manufacturing C .16 b 16 —
RN Nuclear i 605 - 12 . 795 7
. Mechanical 235 5 356 3
Fuel Technology/Petroleum o 46 . 1 57 1
. Mining . , : 19 b .19 ~b
- Materials Science 204- 4 * 302 3
All Other Engineering ' . 743 - 15 1,270 12
Agricultural Sciences C- 0o - .. 33 —C
Biological-and Medical Science " ) 166 3 ., 1&590 10
Economics/Econometrics 23 —b 43 ¢
- Psychology and Other Social Scnences 45 1 . 70 .. 1
Other Fields 114 "2 208 2
No Report & ' 10 -~ —b 44 ' =c

-

alndlcates at least partial support or sponsorshrp of work activities by ERDA.
. bSampIe size was too small 1o permit meaningful calculations for percentage drstrlbutnon

CLess than 0.5 percent.
SOURCE: Department of Energy, based on National Academy of Science data,

The distribution of ERDA support among the energy-related popu-
lation was similar to the distribution of ERDA support among all
f scientists and engineers by employment field, primary work activity, .
and type of employer. The largest difference was reported in the
> . engineering employment field. Within primary work activities, the _
largest differences were in bas|c research, applled research, and - i
teaching. : ~ . -
The ERDA funded doctorates who did not |nd|cate they were
energy-related (5869 out of 10 953') were relatively concentrated: by
employment field —medical ahd biological scientists; physical scien-
- tists; and earth, environment, and marine scientists; by type of em-
g ployer — educational institutions and nonprofit organizations. As
noted earlier, these ERDA funded doctorates who did not indicate
hey were energy-related may have indicated other areas of critical .
national ‘importance (e.g., teaching, health, environment, .mineral — ~
“resources, defense, or food technology) or they may not have indi-
cated any area (e.g., doctorates workmg in nuclear physics research
or accelerator-related research) '

68 _ -




TABLE 5-4b. Percentage of ERDA Supported Within Total U.S. Government Supported by Employment Field, Primary Work Activity,
and Type of Employer Energy-Related Doctoral Scientists and Engineers Employed Populdtion, 1975 °
Y . .

o

i
%

- U.S. Government Receiving
Employment Field Supported ERDA Funds® Primary Work Activity
Total, All Fields 9,810 52 . Total, Management/
Mathematics 246 61 Administration ,
Physics/Astrogomy , 2,027 70 Management, Research
Chemistry 1,286 54 and Development
Earth, Environment, and Management, Other -
Marine Sciences 937 20 Management, Both
Total. Engineering 3.‘9st 58 Total, Research and
Civil 123 .44 Development
Chemical 453 66 Basic Research
Electrical 202 30 Applied Research
/" Industrial, ‘ _ , Development
Manufacturing 31 52 Design
Nuclear - 750 81 - Teaching
Mechanical . 463 51 Consulting
Fuel Technology/ Other and No Report
Petroleum o124 32 .
Mining 86 22 TYPE OF EMPLOYER
Materials Science 310 66 .
All Other Engineering 1,424 52 Busnnegs or Indgstry
Agricultural Sciences 201 0 Educational Institution
: } U.S. Government, Civilian
Biology and Medical State and Local Government
Science .340 49 : L
Economics/Econometrics 252 9 Nonprofit Organization
Psychology and Other Other Employers
Social Sciences 279 16
Other Fields 213 54
No Report 63 16

Energy-Related,

, Percent of U.S.
Government Supported

Energy-Related
U.S. Government
Supported

2,757
4,060
1,985
44
904
60

Perceht of U.S.

~Government Supported
"y - Receiving .
. "  ERDA Funds®

58

61
34
59

56
50
58 -
65
68
. 25
- 37
37

o3

53
28
32 -
68 "
12

SOURCE: Department of Energy, based on Nationa) Acadamy of Science data.

Over one-half of the U.S. government supported, energy- related
doctorates employed as 2mathematicians, physicists, chemists, en-
gineers, and in the “other fields” group received at Ieast partofthelr
support from ERDA.

ERDA suppaorted over one-half of the U S. government supported

" energy-related doctorates in management/administratioh, researcn
and development, and design. For the energy-related.doctorates who
received U.S. government support in busmess/mdustry egacational
institutions, and nonprofit orgamzatlons one-half io %o-thirds

" received support from ERDA. : _ .

84

o m—— e

aPercentage of individuals reporting one or more sources of U.S. government funding who received at [east pan of the U.S. government funqing from .CHDA.



TABLE 5-4c. ERDA Funded and All U.S. ‘Government Funded: by Empioyment Field
All Doctoral Sclentists and Engineers
’ ' Employed Population, 1975

- ;
Total U.S.
' o a Government
Employment Field o : ERDA Funded™ . Fundeda
Total, Ali Fields - 10,954 113,131
Percent ' 100 v 100
Mathematics , ‘ 353 _ 4,608
Percent ' o 3 4.
Physics/Astronomx ' 3,590 11,304
Percent : © 33 v 10
Chemistry I 1,509 o 9,303
Percent . » i . 14 ' 8
“Earth, Environment, and Marine 690 6,745 -
Percent , .6 ]
Engineering 3,324 , 20,145
Percent ' . 30 ' 18 .
Life Sciences ' 1,123 _ 37,068
Percent - 10 ' ; * 33
_ Psychology and Social Sciences . v 113 } 20,057
Percent 1 — 18 ¢
Other Fields ' 208 ‘ 2,996
Percent . ' ' 2 ' 3 v
No Report o : 44 o 905
Percent : ; o b A
vy —
‘Indlcates at least partial support or sponsorshup of work activities by U.S. government agencies. ®
bless than 0.5 percent. *

SOURCE: Department of Energy, based on Nationaj Academv of Science data. .

The distribution of doctorates supported by ERDA vas quite dif-
ferent from the distribution of doctorates funded by all UsS. govern-
ment agencies. ERDA funded doctorates were relatively more con-
centrated in physws/astronomy and engineering and relatlvely less
concentrated in life sciences and psychology and social sciences.
ERDA provided funds to about three out of ten of all doctoral physi-
cists who rec&yed funds from one or mere U S. government agency.

&
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* Questlonnalre ' : APPENDl.' '

Y,

X 1975 Survey of Doctoral Scientists and Engineers i
I 4 a .

R B <
g

. 1975 SURVEY OF DOCTORAL SCIENTISTS AND ENGINEERS OMB Ne 0%9-R0234
CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPDRT OF THE NATIONAL’SCIENCE FOUNDATION N

v THE ACCOMPANY!NG LETTER nquesu your assistance in this bnnnul survey of doctoral scientists and engineers — including the fields of the natural and
social sciences, math ics, and engineering. /

PLEASE READ the instyuctions for each question euefully and answer. by printing your reply or emenng " ‘X" in the appropriate box.
PLEASE CHECX the pre-printed mformnuon 10 be certain that it is correct and complete.

- " PLEASE RETURN thevompleted fotm i in the enclosed envelope to the Commmion on Himan R cesTH 638, N | Reseerch Council, 2101 Constitution
. Avenue, N.W., Washington, D.C. 20418. - : o
NOTE: ALL INFORMATION YOU PROVIDE WILL BE TREATED AS CONFIDENTIAL AND USED IN GROUP CMANSONS FOR RESEARCH !

w PYRPOSES ONLY.
kY

. . . * "
\ . .

-

) . Please do not write
.

e ¢ R
v . in this space 4
- - A_‘_‘.“L_______’g__ . . . - 8

. v * ot 29cr S
a0 ) - ) . Y : T

if your name and % dnu are incorrect, pleue enter correct information on the lines pmvldcd above. Include ZIP CODE.
If,there is an altenfue address through which you can always be reached. please pmvnde it on the line below.

. .‘ »
e “£) - - . ’ R ' e ‘,‘”: B
ol . | , . . .
cio Number Street . City State Zip COpe (11 L O T
1. Data ol Birth 2. Stataor Foralgn 3. Ciltlzenship (19) | 4. Sax 122; .‘2 3 u . 15 16 . T
“ Mo Day Year Country ol Birth USA~  Non-USA. speCity country . oo [ A TS S
.. o i 1| L . 1[Imale 2["1 Female 1718 19 20 21
112-161 o 718 (20-21) ’ ! |
5 - 22 23
- Raclel/Ethnic 0  whiterCaucasian 3. . Mexicad-Amencan/Chicano 6 (] Other Asian 23 x - 3
Idomlﬂcmoq 1 jBlack/Negro/Afro-American 4, Puerto Rican-american 7 [ Other.specity L o
2 American Indian. 57  Onemal ) 24 25 26 L
' ' . bl T
5 . . 27 28 29 :
6. Listin tha tabla belowsil coliegiata and graduats gegreas, axciuding honorary degrees, that heve baen awarded to you. Pleasa .
check the pre-printed information, Inc\udlng tha number and nama of tha specieity from tha list on pege 3, to ba certain that it Is [ O T N Y |
correct and complate. N 30 31 32 33 34 35 )
* o 0 = . | 1 M’
Type of Granted - Major Flald (Use Specialties List) . . . ) A L e 1A
Degres Mo, vr . Ndme T Number Institution Name City (or c.mpul)‘l State 36 37 38 . s

Bachelor's A -

, ! ‘ 397407 4%

. B [ N SR S V! .
Mastar's ' - 42 43 44 45 46 47 "
Doctorata ’ L . . & ~ ’ "’
Other, . o . .
Specity . & . )
T ’ [P RSO | b.
48 49 50
PLEASE NOTE that In Iltams 7-10 informetion Is requasted for both the current year, as of itre weak of Fnbnm'y 9-15, 1975, end lest ‘ ‘
ysar, o3 of the weak of Februery 10-16, 1974. s | srs2sa’
7. What was your amploymant status as of the perlods Indiceted? 7e. If you were employed full-time during Feb- 54 55 56 57 58 59
(Check only one category in sach year.) £ ruery 915, 1975, In e poslhtion unrelsted to
) - ) 1974 19751  gclance or engindering, whet was tha MOST
Employed full™ime, science O engineering related position [ importent reason for taking the position?
Employed full-time_nonscience or nonengineering related Prefer nonscience or nonengineering 1975 * . .0
position L . Ze2(+ position .. ... e O 50 '61'62J 63"
. Employed part-time, science or englneenng retated position . — 3 [37 Promoted out of science or engineering .
Employed part-time. nonscience or nonengineering related position ... L L ‘g2 .
POSION . . .. J4 ] Payisbetter B .03 . .
Posmoctorai appomlment (1e|lowsmp !rameesmp Locational preference . .. . ...... .. ... .. .04 " " Vo ‘
“research associateship. etc ) B BERE Science or engineeningPosition not . f 164 . 65
Unemployed and 8eeking employment. . ......................... D6 O ) available . .. .. IR, s ; \L ’ o . o
Specity number of months unemployed: ——we 67) Other. specity: Cle S| 66 67 GBA769‘
Unemployed and not seeking employment L 070 ! 70 ) ‘ v .
Retired and notemployed . ... .......... e 08T v 0 S
Specily year of rememen! (68-69) 75. It you were employed pert-time -, O ves :
during Februery 8-15, 1975, were . ~
Other. specity: . O[]  yousseking full-time employmant? 2 [1No - ral

o ‘ | ; (64) (65 86 o - . )

Aruitoxt provided by Eic:
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fjelow beat deacribes ?lu type of organization

9. What were the primary (A} and ucondury (B) work activitiea
ployment OR poatddttoral appointment? -
V‘

nlolog to your poaition?

{Check onl legory in each year.). 1974 1975 {Check only one box in each column )y 1974 1978
' i ¥ o : ) 9

Business or indudlr P RO A G I R Managemonl-‘or administration of: A B A B
Junior collegs, 2-y§ bl e, technical ™ “ ' Research and development . . ........... Oo0+0Q0
institute e 020 Other than research and development ... (J[] 2 (00O
Medical school, /" B 3.0 Both .. .. e D000
4-year coliege or univeé: : \6 ¢ Basic resqp)c S T 0400
medical scnool LY i {\[T Applied res”mﬂﬂ e acds on

, Elementdry or secondary scﬁo 08y o Development of eq ipmanl producls
Hospital or clinic 1860y R systéms, data . . . e 00
. U S. military service, activé dm 3 i \- “Design ... OO0
‘ " missioned Corps. e.g.. USPHS Teaching:. . Lo, e 00O
Q‘ U.S.'governmaent, civilian empldye ‘Report orornevlechmcal riting. editing' ... (1 [] 9 (OO
,‘ S\ale government - B Production .. .. A DT O a)
Pk" ocal ‘or other governmant,: speciiy Consulting, specily: Oy 00
< Professional servicas to'individuals . . . . ltheon
:'vl“ . ational Agency { Quality control. inspection, testing . Lok nn
% beolit organization. other . 5algs, marketing, purchasing, esllmalln a0
lg chinic. or educational inyf W Omer _spegily: i f: 15 [ (1]
11013 (14-17)

st Dogln and Employmonl m.ﬁlu Listdy
o oély nlnlod to your prlnnl%al omplq‘m

{21.23)

11 wnu rmconl oﬁﬂ
ncllvlnn" .

12 Pluu glve the neme of your principat employer (organiza-
flon, company, olc.. or, i seif-employed, write “aeif"), and
% . actdal place of empioyment.

P ST
&dld,,;(m dovdlq to each of the following
RO T

Mankqemen#eu Slemsnallon
%ualw and developmem
plhrr‘%an veseavch arfd developmem

“Bas;frvesealch (44-49)

'Developmem o

esign .
Yeacmnq’ L
Consulhnq'\; .

e Othar, specﬂy. .

. ZiP Code
R o (50-54)

13..What.wea it basic snnus! saiaty” ‘asadcisteq wit
amployment déring 1he week ofENbruary 9-15, jd A
R torsl appointment (e.9.. mlommp mlponu'ﬁw.
wq- your snnual :n@na pluaﬂlowgncu?

‘ ir, pr‘lr:i.:‘l‘b,l protesalonal
] 8 posidoc-
] :hlp). what ¥ e '
irpgier Sy .

PR L «

_\“.

'(55-57)

per year

3. B ‘| .
'NOYE Bamc annual salac{ﬁ ‘your annyal salavy be'ore deddcl’xd‘ or income tax, sochi secunty, retirement. etc., but does
. nol In‘cludg.gonu bvemme summer leach,r‘g or'oth ymem lor pro!esslonaLwork

.Y

g ncodomlullz omElo!‘!g_

NS - T

1 {] No.

It yos, what year was the tenure g:anted?
(59) ®

‘\
¢

. (60-61)
c. What la ihe renk ‘of your pollllon?
1 {JProtessor . 7. [ President or-Chancaelior
2 [J Assdciate Professor 8 [ Other, specity:
, 3 (J Agsistant Professor (82)

,v 9 (1 Does not apply

72 _ : - .
Q ! - Y . o .

ERIC L o
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(58)

Lot 1|
7273 7475

Lt
1 2.9 ctr #

S PR I Y S
10 11 12 13

—

S R W'
1415 16 17

[
8 19 20

} -
21 22 23

S I B S N I
24 25 26 27 28 29 2
[ R S
30 31 32 33 34 35
[ U S [ S N |
36 37 38 39 40 41
Ll

CFRRE]

[ S
44 45 48 47 48 49

[ T A G S W
50 5t 52 53 84

e

'

| S S
55 58 '57

Ly
58

Jl

L
59 60 Bt

Lt
82
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14, How many years of professions) work sxperisnce, Including 1ssching, heve you hed? ____

. Yoar(s) (63-64)
N AY Lt
. ' s i 63 g4
15. Have you sver held s posidociors! appoiniment? 0 (OYes 1 O No ‘ 165)
N It yos, hist below the time perlods of your most recent postdoctoral appointments. % Lo
== : » . 6
¢ Appoln|mnni Starting Yeer Total Montha S RV W D |
. A 66 67 68 69
MostRezent ................. (6667). . ......% ... (68-69) L
N . : { K L1 | D
Second Most Rscgnt .......... {TO7V) . i —_ (7270 70 71 72 73
Thid Most Recent .. ........ .. {74-75) .. .. .......... {76-77)
N | AR G R S S
, _ . 74 75 76 77
How many other postdoctoral appointments have you heid? .
\ . . (78) L
\ N 78
¢ ,
16. Have you ever been o full-iime em. \ 17. Have you ever been e fuil-time em- 18. ﬁ.vo you ever been o full-lime em- !
. S
ployes {excluding summaer employ- ployﬂ&lcluding summer’ -mployg- ployes (excluding summer employ-
ment) of businese or Industry since \ menl) d¥ en scedemic inslitution or ment) of govarnment (lederal, slete, 3,
sarning your doctorste? organization since eeming your . gr locel) since eerning your doc- e 2.9 ¢ctr ¥
e T docloutlf torete?
oflves 10INo (o) . L T T
: : OUYes 1[’1No . (160 -« ollves 10No (22 0 12
it It yes, [ K
’ s. For how mary y.lr@ . It ygs, - ~ lyes, l_lj.l Ll_-(l\?,
R _ . Year(st .(11-12) - o For how murw yoors? o. For how meny yeers?
! b. It you, were employsd by —~—— Year(s) (17-18) : Year(s) {23-21) ITGJ L‘;LI_EJ
Ty ) business ¢r industry In Feb- - b. f yeu wers smployed by"l}'.‘ b. it yo*re employed by gov-
/ . ruary, ,97:; check here [ it scademic Hnstituifpn or#, ernm®M jn Februery, 1975, _§J NS
. . v.not, how feny years ago did ganizetion In Februery, 1973, check here []. It not, how 9 29 2
y ‘you leavg your most récent - Jteasecheci hesp (1. 4f not, - meny years ago did you leave I i
business or indusiry smploy. “how meny yeers ago did you _your most recent povommml 22 23 24
. & ment? Y o . l1eave your motl recent aca- employment? I N
e vear(s) {1415 | demic °"‘Nt¥.":"'7 Year(s) (26-27) 25 26 27
. ! , o o " Year(s) (2021 ' '
) % N Co- ‘ ¥(s) ) .
' G : .
. & . . ' s
§ w \
! i vy ! , .
19. Listed below ar@ sele Qplcs of criticel nalbnll Inuusl It you devoted a s:gmhcanl p&porlion of yous prolessional time lo‘
H . 3 bfo! thase problel s in Februery, 1975, plnu ch-ck the box for lho ones on whlch you spent th- MOST time.
. » - .
ahon 8 (] Food.productide and technology
@ Yeachmg . - 9 (3 Energy and fuel '
, 2 C] Other ry, . ' 16 [J Other wineral resources
* 0 Hea!th - 11 ] Community development-and services .
4 Dea'r_\se 12.03 Housing {planning, design, construction) Lt
N 5 Enmonmenl'al protection, potlution contrgl -~ 13 7 Transborlah'én, communications . 28 29
3 Space ﬁ ) : ' ’
5 7 [] Cnme preventnonwd control 14 (] Other, specily. -
. )
. o vy . (2829)
“ .
O | o ; \
20. We"y ol your work In Februery, 3, supported or sponsored by U.S. Government funde?
‘a (! Yes 1{J]No 2[!Dontk R . 130) ]
- . . 0
? il yos, which of th wing Iedera agencies or departments were supporting lhe work? (Check all that apply ) -
*q /
v 31 [ NASA L 41-[7} Other HEW, speclly: | »
- ‘ " L
32 [} MNatpn tence Foundation . . ) 42 [ ] Department of Defense Lﬂj Lafj 33 L:MJ
33 C) Enviro ntal Projection Agency " 43 {] Department ol Commerce :
. p ) e - N g L) t_b sl )t
IN u-'ﬁnergy Aesedrch Developmenl Administration (AEC) 4 (] Department of Agricutture . : 35 36 . 37 38
s ! aciear Regulgory Commission (AEC) 45 [} Department of Transportation L) o L4 ).
36 7] Agency tor lvernanonai Development 46 [} Department of Justice T 39 40 4 [P
A RS
' 37 (| Department ol the interior 47 '{ ] Department o! Housing and Urban 0evelopmen| S T VS RO R O
38™] Natiodtaj tnstitutes of Health, HEW 48 (7] Other agency or department, specify: 43 “ ) 45 46
v 3 Alcohot, Drug Abuse & Mental Health Admini(slr:n‘ion, HEwW g . [N [ U D
: : N . " N a7 1 49
40 ] Othce of Education, HEW 49 ('} Don't know source agency + 8
o ¥ :

Q o o ‘ . g . -

ERIC

Aruitoxt provided by Eic:
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APPENDIX B

List of Doctoral Degree Specialhes y ) ‘ ’
and Employm ent Fields
DEGREE AND EMPLOYMENT SPECIALTIES LIST ‘ .
)
Ll
MATHEMATICAL SCIENCES ENGINEERING PSYCHOLOGY
000 - Algebre 400 - Astonautical & Astronautical 600 - Clinical
010 - Analysis & Functlonll Analysis 410 - Agricuttural 610 - Counulang & Gukhnco
020 - Geometry 415 - Biomedical 620 - De 1tal & Gerontological
030 : Logic 420 - Civil 630 - Educational
040 - Number Theory* 430 - Chemical 635 - School Psychology .
052 - 'Probability 435 - Ceramic - 641 - Experimental
055 - Math, Statistics (see also 544, 670, 725, 729) 440 - Electrical 642 - Comparstive
080 - Topology 445 - Electronics 643 - Physiological
080 - Computing Theory & Practice 460 - Industrisl, Muuhcmrmg 660 - Industrial & Personnel
082 - Operations Ressarch (see stso 477) 455 - Nuclesr 660 - Personality
085 - Applied Mathematics 460 - Engineering Mechsnics ' 670 - Psychometrics (ses also 055,544, 725, 729)
089 - Combinatorics & Finite Mathemstics 465 - Engineering Physics 880 - Sociat
091 - Physical Mathematics 470 - Mechanical 698 - Psychology, G_lnnul
098 : Mathematics, General 475 - Meusllurgy & th: Met. Engr 699 - Psychology, Other®
099 - Mathematics, Other* 477 - Operations Research, SVI!.I‘V! (see also 082) ) .
’ 479 - Fusl Technology, Petrol Engr.
ASTRONOMY 480 - Sanitary/Environmental soctaL SC-'ENCES ,
486 - Mining 700 - Anthropology )
101 . Astronomy 497 - Materials Science Engr. 703 - Archeology
102 - Astrophysics . 438.- Enginsering, General 708 - Communications® :
LI 499 . Engvr_mrmg Other* 709 - Linguistics
PHYSICS 4 ' 710 - Sociology
AGRICULTURAL SCIENCES ~720 - Economics (see also 501)
725 - Econometrics (see also 055, 544, 870, 729)
10- A M lar Ph ‘
:23 . Elz:r';:m:::: ar Physics 500 - Agronomy ' 729 - Social Statlstics (see also 055, 544, 670, 725)
130 - Mechsnic . 501 - Agricultural Economics 740 - Geography
132 - Acoustics 502 - Animal Husbendry 745 - Area Studies®
134 - Fluias 504 - Fish & Wildlife 750 - Political Science, Public Administration
135 - Plasma Physics ‘e 505 - Forestry . 755 - International Relations . o
136 - Optics 506 - Horticulture ‘ @70 - Urban & Reg. Pianning ;
138 - Thermal Physics -507 - Soils & Soil Science "775- History & Phil. of Science
140 - Elementary Perticles 510 - Animal Sciences 798 - Social Sciences, General
150 - Nuclear Structurs 511 . Phytopathology 799 - Social Scisnces, Other®
160 - Solid State ' 517 - Food Science & Technology (see also 573) s .
198 - Physics, General g:g pcuture, Seneral. ARTS & HUMANITIES
199 : Physics, Other® Jariculure, Other
¢ 841 . Fine & Applied Arts (mcludmg Music, Spooch
MEDICAL SCIENCES Drama, etc.)
CHEMISTRY . 842 - History
. 520 . Medicine & Surgery 843 - Philosophy, Religion, Theology
- Anat v. s
g?g ; :";,9".""’:' ‘5 522 - Public Health 845 - Languages & Literature
215 . Synthetic Inorganic & Organometallic 523 . Veterinary Medicine 846 - Other Arts and Humanities®
220 - Organic: 524 - Hospital Administration . . ,
r . H ) y
225 - Synthetic Organic & Natural Products 2:: ::::’;"S:W & EDUCATION & OTHER
230 - Nucles i e (S GwsPB Fess!xiNAL FIELDS
240 - thsicnrl 536 - Pharmacology : rsPRQ D
245 - Quantum : , 537 - Pharmacy . 938* Education er
250 - Theoratical ) 5, . 538 - Medical Sciences, Generat )
265 - Structural - B 539 - Medical Sciences, Other® 882 - Business Admm}mrnion
A ot . 2 fome Economic
gg R:mr:::;cs & Materis) Prop«nn . BIOLOGICAL SCIENCES €85 - S h and Hearing Scuncn
275 - Polymers 540 - Biochemistry Ises sito 280} 836 - Law, Jurisprudance
L 887 - Social Work
280 - Biochemistry (see atso 540} 542 . Biophy: Q . C . .
. . 891 . Library & Archivel Science
285 - Chemical Dynamics 543 - Biomar 898 - Prof | Field. Other®
298 - Chemistry, General 544 - Biciftrits, BIO“I!I“ICI {see alsc 055, ofessional Field, Other
299 - Chemistry, Other® ~ . . 0. 725, 729) :
545 -%\nomv N 899 - OTHER FIELDS®.
= EARTH, ENVIRONMENTAL & oy | yiotoay ’ .
s MARINE SCIENCES fyology N
[ - 648 - Immunology! -
. 301 - Mineralogy, Pnrolom :653 : :ot:nv . ’ :
305 - Geochemistry 562 - Hcv%r?molo
10- h i tion | .
:;23 R :::g:::ogvy Sedimentatian 664 - Microbiology & Bacteriology r
330 - Structural Geology ) 5523 ) :V'ft’:ow' :mmﬂ *"W
341 - Geophysics (Solid Earth) 89 . ponvotogy. Plant
350 - Geomorph., Glecial Geology - £oology *
360 - Hydrology 570 Genetics
5N - Ent,grnology
370 - Oceanography 572. M lar Bicl
381 . Atm ic Chemistry & Physics - Moleular Biology
182 . Atm ic Dynamics 573 - Food Science & Technology (see also 517) )
391 - Appli ogy. Geol. Engr., Econ. G’ol §57‘ . B_ohaw_orlEth_oloqy .
388 - Environmentai Sciences, General 578 B!dw!ul Sc’ol'tn, G.w:l ! e
, 389 - Erwironmental Sciences, Other® 579 - Biological Sciences, Other : /
397 - Marine Sciences, Other® .
388 - Earth Sciences, Genersl ? )
399 - Earth Sciences, Other* _ . 1 siddrdity the mecitic fisld in the spoce provided on the qum»onmn‘




